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Titte: PURINE INHIBITORS OF CYCLIN DEPENDENT KINASE 2 and IicB-a 

5 

W ArTCCTOTIND OF THE INVENTION 
This is a continuation-in-pan of U.S. Patent Application S.N. 09/230,829. filed on 
10 January 29, 1999. wiiich claims priority to PCT Application No. PCT/US97/13386, filed 
on August 1, 1997 which in dim is a continuation-in-part of co-pending U.S. Patent 
Application Serial No. 08/692,012 filed August 2, 1996. 
(1) Field of the Invention 

This invention concerns 2,6,9-trisubstituted purines that have been discovered to be 
15 selective inhibitors of cell cycle kinases and, as such, the compounds are inhibitors of ceU 
proliferation. The 2,6,9-trisubstituted purines are usefiil in for example in - treating 
autoimmune diseases, e.g. rheumatoid arthritis, lupus, type I diabetes, multiple sclerosis, etc., 
in treating cancer, cardiovascular disease, such as restenosis, host vs graft disease, gout, 
polycystic kidney disease and other proUferative diseases whose pathogenesis involves 
20 abnormal cell proliferation. 

This invention also concerns 2,6,9-trisubstituted purines that have been discovered to 
be potent and specific inhibitors of IkB-u kinase which prevents signal induced NF-kB 
activation and cytokine synthesis in vitro and in vivo. Such inhibitors are expected to inhibit 
the synthesis of cytokines and adhesion proteins whose synthesis is transcriptionally regulated 
25 by NF-kB. Proinflammatory cytokines such as lL-1, lL-6, TNF and adhesion proteins (e.g. 
ICAM, VCAM and selections) belong to this class of molecules and have been impUcated in 
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the pathogenesis of inflammatory diseases. Thus a potent inhibitor of iKB-a kinase is useful 

in the clinical management of diseases where NF-kB activation is required for disease 

induction. 

(2) Description of the Art 

5 In the past few years, advances in molecular and cellular biology have contributed to our 
understanding of the mechanisms of cell proUferation and of specific events that occur during 
progression of cells through mitosis. E.g., "Progress in Cell Cycle Research" Vol 1, Eds. L. 
Meijer, S. Guidet and H.Y.L. Tung; Plenum Press, New York, 1995. These studies have 
shown that progression through the cell cycle is controlled by a family of serine/threonine 
10 kinases called cyclin dependent kinases. These enzymes contain (a) a catalytic protem called 
cyclm dependent kinase (CDK) that uses ATP as a substrate and (b) a regulatory protein 
called cyclin. Different cyclin-CDK combinations control events such as growth, DNA 
rephcation and cell division. One key member of the CDK family of enzymes is CDK2. 
CDK2 activity has been shown to be essential for mammalian cell cycle progression at the 
15 Gl/S boundary. Microinjection of antibodies directed against CDK2 blocks the progression 
of human diploid fibroblasts into the S phase of the cell cycle. Expression of a CDK2 
dominant negative mutant in human osteosarcoma cells has a similar effect. Together, these 
studies indicate that inhibition of cellular CDK2 activity will prevent progression of cells 
through the mitotic cycle and induce growth arrest prior to the S phase. Consistent with this 
20 view, in vitro studies with olomoucine (2-(hydroxyethylamino)-6- 
benzylamino-9-methylpurine), have shown that it is a specific inhibitor of CDK2 with an IC50 
of approximately 2.1 ng/ml J. Vesely, et al.; Eur. J.Biochem 224, 771-786 (1994), L. Meijer 
"Chemical Inhibitors of Cyclin-Dependent Kinases" pp 351-356 in "Progress in Cell Cycle 
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Research Vol 1, Eds. L. Meijer, S, Guidet and H.Y.L. Tung; Plenum Press, New York, 1995. 
In vivo studies \ising mammalian cells in culture have shown that olomoucine inhibits cell 
proliferation at an approximate concentration of 50 jig/ml. 

In this invention, we have developed several compounds whose biological activity is 
5 considerably more potent than olomoucine. In vivo studies using mammalian cells indicate 
that some of the disclosed compounds inhibit cell proliferation at concentrations that are 
significantly lower than olomoucine. 

Recently an iKB-a kinase activity has been described in the cytoplasm of sthnulated 
human umbilical vein endothelial cells (Bennett et al (1996) J. Biol.Chem 271, 19680- 
10 19688). Some of the compounds of this invention have been identified as potent and 
specific inhibitors of iKB-a kinase which prevents signal induced NF-kB activation and 
cytokine synthesis in vitro and m vivo. The activation of the heterodimeric transcription 
factor NF-kB is a complex process. In unstimulated cells, the NF-kB (p50/p65) 
heterodimer is located m the cytosol where it is complexed with an inhibitory subunit IkB- 
15 a, iKB-a, binds to NF-kB thus masking its nuclear localization signal and preventing 
translocation to the nucleus. Upon stimulation of cells with a variety of signals (e.g. 
lipopolysaccharide) IkB-u is rapidly phosphorylated, uniquitinated and degraded by the 
proteasome. Degradation of IkB-c, allows die translocation of NF-kB to the nucleus 
where it activates transcription of a number of inflammatory response genes. 
20 These observations suggest that iKB-a kinase is an attractive target for the 

identification of inhibitors that may be useful in the treatment of inflammatory diseases 
where NF-kB activation is required for disease induction. 
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SUMMARY OF the: 
It is an object of this invention to provide 2,6,9-trisubstituted purine compounds, 
which intiibit the cyclin dependent kinase 2. 

It is another object of this invention to provide 2,6,9-trisubstituted purine compounds 
5 which are useful for inhibiting ceil proUferation. 

This invention also constitutes a pharmaceutical composition, which comprises a 
2,6,9-trisubstituted purine compound and a pharmaceutically acceptable carrier. 

This invention further constitutes a method for inhibiting cell proliferation, which 
comprises administering to a mammal in need thereof an effective amount of a 2,6,9- 
1 0 trisubstituted purine compound. 

In one embodiment, this invention is A 2,6,9-trisubstimted purine composition of 
matter having the following formula: 





15 



(D 



wherein R, is halogen or R',-X wherein X = NH, 0, S, S(0^. In the composition, R', is 
alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl, and alkynyl, each 
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having one to 20 carbon atoms, which allcyl, heterocyclyl, aiyl, heteroaryl, aralkyl, 
heteroarylalkyl, alkenyl, and alkynyl, are optionally substituted with from 1 to 3 substituents 
independently selected from the group consisting of halo, aryl, CFj, heteroaryl, heterocyclyl, 
R^, SR", S(0)R'^ SO2R'', SO^NR'^^l", S02NR'°C0R'\ SO^NR'^^CONR'^^R", 

5 S02NR'°C02R'^ NR'^R"", NR^COR'\ NR"CO^'*, NR^'CONR'^R", N(R'**)C(NR'**)NHR^, 
NR'^SO^R'', 0R'°, OCONR^^R", OCONR'**SOjR'\ OCONR'^R'', CN, CO^R^^ CONR^", 
CONR^^SOjR^* and COR^°. Also in the composition, Rj is a hydrogen or hydrocarbon 
selected from the group alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, 
alkenyl,and alkynyl, each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, 

10 heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with from 
1 to 3 substituents independently selected from the group consisting of halo, aryl, heteroaryl, 
heterocyclyl, SR'\ S{0)R'\ SO,R'\ SO^NR^^^, SO,NR^*»COR^', SO,NR^°CONR^**R", 
SOjNR'^COjR'*, NR'**R^, NR'°COR'\ NR'^^CO^R", NR^^CONR'^", N(R'**)C(NR'^NHR", 
NR'°S02R'\ 0R'\ OCONR'**R", OCONR'^SO^R", OCONR'^R", CN, CO^R'^, CONR'^", 

15 CONR^^SOjR^' and COR^°. Further, in the compositions, R3 is a halogen, hydroxyl. thio, 
alkoxy. alkylthio, alkyl, -NR4R5 or a component having the formula: 
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where m=l-3, n=l-3, o=l,3, y=carbonyl. -NR4R5, hydroxyl, thiol, alkoxy, alkylthiol; 

R4 and R5 are each independently hydrogen, OR^o, NR20R23, or a hydrocarbon selected 
from the group including alkyl, acyl, heterocyclyl, aiyl, heteroaryl, aralkyl, heteroarylalkyl, 
alkenyl,and alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, 
5 aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with 
from 1 to 3 substituents independently selected from the group consisting of halo, aryl, 
heteroaryl, heterocyclyl, R'\ SR^ S{0)K'\ SO,R'\ SO^NR'^R", SO,NR^°COR^^ 
SO^NR^^^CONR^^R^, S0,NR^°C02R'\ NR^^", NR^^COR^*, NR^'CO,R^\ NR^^CONR^^", 
N(R^°)C(NR'^NHR", NR^^SO^R^*, OR^ OCONR^^, OCONR^^SO^R^*, OCONR^^Il", CN, 
10 CO2R'', CONR'^", CONR'^SOjR'^ and COR'^ 

R^° is a member selected from the group consisting of H, Ct.is alkyl, C2.15 alkenyl, C2.,5 
alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, heterocyclyl, aryl, 
and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 
halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl amide, CN, 0-C,.6 alkyl, CF3, 
15 aryl, and heteroaryl; 

R^^ is a member selected from the group consisting of Cj.u alkyl, C2.15 alkenyl, Q. 
15 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, aryl, heterocyclyl, 
and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 
the group of halo, heterocyclyl, aryl, heteroaryl, CF3, CN, 0R'°, SR'', N(R}%. S(0)R", 
20 SO^R^, SO^NCR^^ SOjNR^^^COR", SO^NR^^CO^R^, SO^NR^'CONCR^^)^, 

NR^^COR^ NR^^CO^R^, NR^°CON(R^**)„ NR^C(NR^^NHR", COR^^ CO^R'^, CONCR^**)^, 
CONR^^SO^R", NR^'SOjR", SO^NR^'CO^R", OR^^ OCONR^^SO^R^, OC(0)R^^ 
C(0)0CH20C(0)R^^ and OCOti(Jc(?% and each optional heteroaryl, aryl, and heterocyclyl 



wo 00/44750 PCT/USOO/01407 

7 

substituent is optionally substituted with halo, allcyl, CF„ amino, mono- or di- alkylamino, 
alkyl or aryl or heteroaryl amide, NCOR". NR»SO^^, COR". CO,R» CON(R^„ 
NR"CON(R»)„ OC(0)R^ OC(0)N(R»)^. SR^ S(0)R^, SO^", SO,N(R^»),. CN, or OR"; 

R" is a member selected from the group consisting of C,.,j alkyl, Cj.,, alkenyl, Cj.,, 
aUcynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, heterocyclyl, aryl, 
and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 
halo, alkyl, mono- or dialkylamino, alkyl or aiyl or heteroaryl amide, CN, 0-C,^ alkyl, CF,, 
aryl, and heteroaryl; and 

R^isR" orH. 

There are some limitations to the scope of the compositions of this invention. When 
Y is carbonyl, Y and R'4 together may be a single oxygen atom, R," and R," together may be 
a single oxygen atom, R,'" and Ri'" may together be a single oxygen atom. When Rj is 2- 
hydroxyethylamino and Rj is methyl, R,*-X is not amino, 3-methyl-2-butenylamino, 
benzylamino, or m-hydroxybenzylamino when Rj is not 2-hydroxyethylamino. When Rj is 
isopropyl, R,'-X is not benzylamino, m-hydroxybenzylamino, or 3-methylbutylamino. When 
R3 is 2-hydroxyethylamino and R^ is 2-hydioxyethyl, R,'-X is not benzylamino and when R, 
is selected from the group consisting of 2-methyl-2-hydioxypropylamino, and 2- 
dimethylaminoethylamino, and when R, is methyl, then R,'-X is not benzylamino 

In another embodiment, this invention is a method for inhibiting cell proliferation 
in mammals comprising administering a therapeuticaUy effective amount of the composition 
of claim 1 to the mammal. The method is useful for treating cell proliferation disorders sudi 
as rheumatoid arthritis, lupus, type I diabetes, multiple sclerosis, cancer, restenosis, host 
graft disease, and gout. 
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In yet another embodiment, this invention is a phannaceutical composition of matter 
comprising the composition above in an admixture with one or more pharmaceuticai 
excipients. 

In still another embodiment, this invention is a composition useful for treating fungal 
infections (fungi) in humans, animals, and in plants. 
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DESCRIPTION OF THE FIGURE 
Figure 1 is a plot of the mean neoiniimal area of a rat carotid artery treated with a 
saline vehicle and treated with compound 3 prepared according to Example 2 wherein the 
unshaded bar represents the untreated section of the carotid artery and the shaded bar 
represents the treated section of the carotid artery. 
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DRSnRTPTION OF THE CTJRRENT EMB ODIMENT 
The present invention relates to a 2,6,9-trisubstituted purine compound having the 
following formulas: 




where: 

R, is halogen or R'^-X wherein X = NH, O, S, SCO^). 

10 R*, is alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, hetcroarylalkyl, alkenyl, and 

alkynyl, each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, 
aralkyl, hetcroarylalkyl, alkenyl, and alkynyl, are optionally substituted with from I to 3 
substituents independently selected from the group consisting of halo, aryl, CFj, heteroaryl, 
heterocyclyl. R", SR^^ S(0)R^', SO,R'\ SO^NR^", SO^NR^^COR^S SO^NR^^CONR^*^^, 

15 SO^NR'^^CO^R^', NR^^", NR^°COR'*, NR^C02R'\ NR^'CONR'^", N(R^'OC(NR'')NHR", 
NR^^SOjR^*, OR'^ OCONR'^". OCONR'°SO,R'^ OCONR^°R'^ CN, CO^R^^ CONR^^^, 
CONR^'SOjR'' and COR''; 
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R2 is a hydrogen or hydrocarbon selected from the group alkyl, heterocyclyl, aryl, 
heteroaryl, aralkyl, heteroaryialkyl, alkenyl,and alkynyl, each having one to 20 caibon atoms, 
which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroaryialkyl, alkenyl,and alkynyl,are 
optionally substituted with from 1 to 3 substituents independently selected from the group 

5 consisting of halo, aryl, heteroaryl. heterocyclyl, R", SR'\ S(0)R'\ SO,R'\ SO^NR^^^, 
SO,NR^^COR^^ SO^NR^^'CONR^^R", SO^NR^^CO^R", NR^*^", NR^°COR^\ NR^CO^R^*, 
NR^^'CONR^^", N(R'^C(NR^^NHR'\ I^IR''^S02R'^ 0R'^ OCONR^^", OCONR^'*SO,R^\ 
OCONR^^", CN, CO,R^\ CONR'^^R", CONR^SO^R^' and COR'°; 

R3 is a halogen, hydioxyl, thio, alkoxy, alkylthio, alkyl, -NR4R5 or a component 

1 0 having the formula: 




where m-1-3, n=l-3, o=l,3, y=carbonyl, -NR4R5, hydroxyl, thiol, alkoxy, alkylthiol; 

R^ and R5 are each independently hydrogen, ORjo, NR^^Rza, or a hydrocarbon selected 
from the group including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroaryialkyl, 
15 alkenyl,and alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, 
aryl, heteroaryl, aralkyl, heteroaryialkyl, alkenyl,and alkynyl,are optionally substituted with 
from 1 to 3 substituents independently selected from the group consisting of halo, aryl. 
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heteroaryl, heterocyclyl, R". SR^^ S(0)R^ SO^^ SO^'^R'^ SO,NR^«COR^ 
SO,NR^CONR^^^\ SO^NR^CO^R^S NR^^^R'', NR^^COR^', NR^^CO^^^ NR^°CONR^*>R^ 
N(R^*^C(NR'°)NHR", NR^SO,R^\ OR^^ OCONR^^R^ OCONR'°SO,R^', OCONR^^". CN, 
COjR^^, CONR^**R", CONR^^SOjR^* and COR^'*; with the proviso that when Y is carbonyl, 
5 Y and R% together may be a single oxygen atom, R4" and R5" together may be a single 
oxygen atom, R/" and Rj'" may together be a single oxygen atom, and wherein when R3 is 2- 
hydroxyethylamino and R^ is methyl, Ri'-X is not amino, 3-methyl-2-butenylamino, 
benzylamino, or m-hydroxybenzylamino, when R3 is not 2-hydroxyethylamino, when R^ is 
isopropyl, R,'-X is not benzylamino, m-hydroxybenzylamino, or 3-methylbutylamino, when 
10 R3 is 2-hydroxyethylamino and R2 is 2-hydroxyethyl, R,'-X is not benzylamino and when R3 
is selected from the group consisting of 2-methyl-2-hydroxypropylamino, and 2- 
dimethylaminoethylamino, and when Rj is methyl, then R,'-X is not benzylamino. 

In the compositions, R^" is a member selected from the group consisting of H, C,.,j 
alkyl, C2.15 alkenyl, Cj.^s alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, 
15 alkynyl, heterocyclyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl 
amide, CN, 0-C,.6 alkyl, CF3, aryl, and heteroaryl. 

Also in the compositions, R^* is a member selected from the group consisting of C,.i5 
alkyl, C2.15 alkenyl, C2.15 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, 
20 alkynyl, aryl, heterocyclyl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independently selected from the group of halo, heterocyclyl, aryl, heteroaryl, CF3, CN, 0R^\ 
SR^ N(R^^2, S(0)R^^ SO^R^, SO^NCR^^^, SO^NR^'COR", SO^NR^^CO^R", 
S02NR'°CON(R^^)2, NR^'COR", NR^^'COjR^, NR^°C0N(R'^2, NR'*'C(NR'^NHR", 
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COR^ CO,R", COm'\, CONR^SOjR^, NR"SOJR«, SOjNR^'COJR'^, OR", 
OCONR^SOjR", OC(0)R". C(0)OCHjOC(0)R", and OCON(R^^, and each optional 
heteroaryl, aryl, and heterocyclyl substituent is optionaUy substituted with halo, alkyl, CFj, 
amino, mono- or di- alkylamino, alkyl or aryl or heteroaryl amide, NCOR", NR^SO^"*, 
COR"'. CO^R", CONCn^ NR"CON(R»):. OC(0)R^°, OC(0)N(R^»),. SR". S(0)R", 
SOjR'', SOiU(R'\, CN, or OR". 

In the compositions, R" is a member selected from the group consisting of C,.,s alkyl, 
Cj.,s alkenyl, C,.,, alkynyl, heterocyclyl, aryl, and heteroaryl. which alkyl. alkenyl, alkynyl, 
heterocyclyl, aryl, and heteroaryl are optionaUy substituted with 1 to 3 substituents 
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl 
amide. CN, 0-C,^ alkyl, CF,, aryl, and heteroaryl, and R^ is R" or H. 

R', is preferably an aryl, substituted aryl, each having 6 carbon atoms wherein 
substitution includes optional substitution with from 1 to 2 substituents independently 
selected from the group consisting of halo. CF,. aryl. R". NR^"^", NR^COR^', OR", CN; an 
aralkyl. substituted aralkyl, each having 6-8 carbon atoms wherein substitution includes 
optional substimtion with from 1 to 2 substituents independently selected from the group 
consisting of halo, CF,, aryl, R", NR^"^". NR»COR^', OR". CN; -CH,-phenyl wherein the 
phenyl ring is optionally substituted with from 1 to 2 substituents independently selected from 
the group consisting of halo. CFj. R". OR", CN; substituted pyridylalkyl; unsubstituted 
pyridylalkyl; pyridyl; substituted pyridyl; and benzyl substituted with a halogen, alkoxy, 
phenyl, pyridyl or nitro group. In some compositions. R', is preferably CHj - aryl or CHj - 
substituted aiyl. Most preferably, R,' is selected from 3-methylthiophenyl, 4- 
methylthiophenyl, 4-phenylbenzyl. 4-methoxybenzyl, 4-biphenyl, 3-methoxybenzyl, 4-(2- 



wo 00/44750 PCT/USOO/01407 

14 

thienyObenzyl, 4-(4-methyl)phenylbenzyl, 4-(4-trifluoromethyl)phenylbenzyl, 4-(4- 
nitrilo)phenylbenzyl, 4-(2-pyridinyl)benzyl, piperonyl, 3-methoxbenzyl, 4-chlorobenzyl, and 
4-iiitrobenzyl. 

R2 is preferably hydrogen or a hydrocarbon selected from the group substituted lower 

5 alkyl, cycloalkyl, substituted cycloalkyl each having one to 6 carbon atoms wherein 
substitution includes optional substitution with from 1 to 2 substituents independently 
selected from the group consisting of halo, R^, NR^**R", 0R^°; substituted alkyl, cycloalkyl, 
substituted cycloalkyl each having one to 6 carbon atoms wherein substitution includes 
optional substitution with from 1 to 2 substituents independently selected from the group 

10 consisting of halo, R^, NR^*^", and OR^**. More preferably, R2 is isopropyl. 

R3 is preferably -NR4R5 wherein R4 and R5 are each selected from the group consisting 
of hydrogen, alkyl, heterocyclyl, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkyl alkenyl, 
alkyl alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, 
heteroaryl, aralkyl, heteroarylalkyl,are optionally substituted with from 1 to 3 substituents 

15 independently selected from the group consisting of halo, aryl, heteroaryl,heterocyclyl, R^^, 
SR^ S(0)R'', S02R'\ SO,m}^'\ NR'*^", NR^°COR'*, NR^°C02R'\ NR'°CONR'**R", 
NR'^^SOjR^*, 0R'°, CN, C02R'^ CONR'°R^, and COR20. In some compositions, R4 and R5 are 
preferably each H, -CH2CH2OH , -CHR^CH^OH, or -CHjCHR'OH, -CHsCH^NH^, 
CHR'CHjNHj, -CH2CHR'NHj wherein R* is hydrogen or alkyl having from 1 to 6 carbon 

20 atoms. 

R^° is preferably a member selected fit»m the group consisting of H, Ci.8alkyl. 
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R^* is preferably a member selected from the group consisting of C,.3 alkyl, which alkyl is 
optionally substituted with 1 to 2 substituents independently selected from the group of halo, 
CFj, CN, 0R^\ SR'^ 

R^is preferably a member selected from the group consisting of Cj.jalkyl, aryl, 
heteroaryl which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl, QJ, 0-C,^ 
alkyl, and CF3. 

Preferred 2,6,9-trisubstuted purine compositions of this invention include 2-{(2- 
hydroxyethyl)[9-(methylethyl)-6-({[4-(trifluoromethyl)phenyl]methyl}amm 
yl]amino}ethan-l-ol, {((2S)oxolan-2-yl)methyl](6-{[(4-fluorophenyl)methyl]aniino}-9- 
(methylethyl)purin-2-yl)amine, [((2R)oxolan-2-yl)methyl](6-{[{4- 
fluorophenyl)methyl]aniino}-9-(methylethyl)purin-2-yl)amine, (2-aminoethyl)(6-{[3,5- 
dichlorophenyl)methyl]amino} -9-(methyIethyl)purin-2-yl)amine, (2-aminoethyI)[6-( {[4- 
chloro-3-(trifluoromethyl)phenyl]methyl} amino)-9-(methylethyl)purin-2-yl]amine, [-[(6- { [(4- 
chlorophenyl)methyl]amino}-9-{methylethyl)purin-2-yl)amino]-3-methylbutanamide, (2- 
amino-2-methy lpropyl)(6- { [(4-chloropheny l)methyl] amino } -9-(methy lethy l)purin-2- 
yl)amine, 3-(2-[bis(2-hydroxyethyl)amino]-6-{[4-chlorophenyl)methyl]amino}purin-9- 
yl)butan-2-one, 

2-[(6- { [(4-chlorophenyl)methyl]amino } -9-(methylethyl)purin-2-yl)amino]"3 -methylbutan- 1 - 
ol, 4-[( {2-[(2-aminoethyl)ainino]-9-(methylethyl)purin-6- 

yl} amino)methyl]benzenesulfonamide, 2-[(2-hydroxyethyl)(6- {[(4- 

methoxyphenyl)methyl]ainino}-9-(methylethyl)purin-2-yl)aniino]ethan-l-ol, 2-((2- 
hydroxyethyl){9-( methylethyl)-6-[(4-phenylphenyl)aniino]purin-2-yl}amino)ethan-l-ol. 
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{2-[(2-amino-2-propyl)aniino]-9-(methylethyl)purin-6-yl}[(4-mo^^ 
{2-[(2-aminoethyl)amino]-9-( methylethyl)purin-6-yl} [(4-chlorophenyl)methyl]amine, 
{2-[(2-aminopropyl)aniino]-9-( methyle%l)purin-6-yl}[(4-chlon)phenyl)methyl]amme and 

2- ((2-aminoethyl)(6-{[(4-cWorophenyl)methyl]ammo}-9KmethylethyO^ 
5 yl)amino]ethan-l-oL 

There are some limitations to the scope of R„ R/, and Ry As mentioned above, 
when R3 is 2-hydroxyethyIamino and R^ is methyl, Ri'-X cannot be amino, 

3- methyl-2-butenylamino, benzylamino, or m-hydroxybenzyl-amino. When R3 is 
2-hydroxyethylamino and Rj is isopropyl, R,*-X cannot be benzylamino, m- 

10 hydroxybenzylamino, or 3-methylbutyIamino. When R 3 is 2-hydroxyethylamino and R 2 is 
2-hydroxyethyl, R/-X cannot be benzylamino. When R3 is 2-propanoI-2-methylamino or 
2-dimethylaminoethylamino and Rj is methyl, Ri'-X cannot be benzylamino. 
The following are definitions for certain terms used herein, 

"Halo" or "Halogen" - alone or in combination means all halogens, that is, chloro (CI), 
15 fluoro (F), bromo (Br), iodo (I). 

'Hydroxyl" refers to the group -OH. 
*Thiol" or "mercapto" refers to the group -SH. 
"Alkyl" - alone or in combination means an alkane-derived radical containing from 1 to 
20, preferably 1 to 15, carbon atoms (unless specifically defined). It is a straight chain alkyl, 
20 branched alkyi or cycloalkyl Preferably, straight or branched alkyl groups containing from 1- 
15, more preferably 1 to 8, even more preferably 1-6, yet more preferably 1-4 and most 
preferably 1-2, carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl and the 
like. The term "lower alkyl" is used herein to describe the straight chain alkyl groups 
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described immediately above. Preferably, cycloalkyl groups are monocyclic, bicyclic or 
tricyclic ring systems of 3-8, more preferably 3-6, ring members per ring, such as cyclopropyl, 
cyclopentyl, cyclohexyl, adamantyl and the like. Alkyl also includes a straight chain or 
branched alkyl group that contains or is interrupted by a cycloalkyl portion. The straight 
chain or branched alkyl group is attached at any available point to produce a stable compound. 
Examples of this include, but are not limited to, 4-(isopTopyl)-cyclohexylethyl or 2-methyl- 
cyclopiopylpentyl. A substituted alkyl is a straight chain alkyl, branched alkyl, or cycloalkyl 
group defined previously, independently substituted with 1 to 3 groups or substituents of halo, 
hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl. acyloxy, aryloxy, heteroaryloxy, 
amino optionally mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea 
optionally substituted with alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl 
optionally N-mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups, 
alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino, 
arylcarbonylamino, heteroaiylcarbonylamino, or the like. 

"Alkenyl" - alone or in combination means a straight, branched, or cyclic hydrocarbon 
containing 2-20, preferably 2-17, more preferably 2-10, even more preferably 2-8, most 
preferably 2-4, carbon atoms and at least one, preferably 1-3, more preferably 1-2, most 
preferably one, carbon to carbon double bond. In the case of a cycloalkyl group, conjugation 
of more than one carbon to carbon double bond is not such as to confer aromaticity to the ring. 
Carbon to carbon double bonds may be either contained within a cycloalkyl portion, with the 
exception of cyclopropyl, or widiin a straight chain or branched portion. Examples of alkenyl 
groups include ethenyl, propenyl, isopropenyl, butenyl, cyclohexenyl, cyclohexenylalkyl and 
the like. A substituted alkenyl is the straight chain alkenyl, branched alkenyl or cycloalkenyl 
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group defined previously, independently substituted with 1 to 3 groups or substituents of halo, 
hydroxy, alkoxy, alkylthio, alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, 
amino optionally mono- or di-substituted with alkyl, aryl or heteroaryl groups, amidino, urea 
optionally substituted with alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl 
5 optionally N-mono- or N,N-di-substituted with alkyl, aryl or heteroaryl groups, 

alkylsulfonylamino, arylsulfonylamino, heteroarylsulfonylamino, alkylcarbonylamino, 
arylcarbonylamino, heteroarylcarbonylamino, carboxy, alkoxycarbonyl, aiyloxycarbonyl, 
heteroaryloxycarbonyl, or the like attached at any available point to produce a stable 
compound. 

10 "Alkynyl" - alone or in combination means a straight or branched hydrocarbon containing 
2-20, preferably 2-17, more preferably 2-10, even more preferably 2-8, most preferably 2-4, 
carbon atoms containing at least one, preferably one, carbon to carbon triple bond. Examples 
of alkynyl groups include ethynyl, propynyl, butynyl and the like. A substituted alkynyl 
refers to the straight chain alkynyl or branched alkenyl defined previously, independently 

15 substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, 

alkylsulfinyl, alkylsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di- 
substituted with alkyl, aryl or heteroaryl groups, amidmo, urea optionally substituted with 
alkyl, aryl, heteroaryl or heterocyclyl groups, aminosulfonyl optionally N-mono- or N,N-di- 
substituted with alkyl, aryl or heteroaryl groups, alkylsulfonylamino, arylsulfonylamino, 

20 heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, 
or the like attached at any available point to produce a stable compound. 

"Alkyl alkenyl" refers to a group -R-CR'==CR"' R'"*, where R is lower alkyl, or 
substituted lower alkyl, R', R"', R""may independently be hydrogen, halogen, lower alkyl, 
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substituted lower alkyl, acyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as defined 
below. 

"Alkyl alkynyi" refers to a groups -RCsCR* where R is lower alkyl or substituted 
lower alkyl, R' is hydrogen, lower alkyl, substituted lower alkyl, acyl, aryl, substituted aryl, 
5 hetaryl, or substituted hetaryl as defined below. 

"Alkoxy" denotes the group -OR, where R is lower alkyl, substituted lower alkyl, acyl, 
aryl, substituted aryl, aralkyl, substituted aralkyl, heteroalkyl, heteroarylalkyl, cycloalkyl, 
substituted cycloalkyl, cycloheteroalkyl, or substituted cycloheteroalkyl as defined. 

"Alkylthio" denotes the group -SR, -S(0)^,.2-R, where R is lower alkyl, substituted 
10 lower alkyl, aryl, substituted aryl, aralkyl or substituted aralkyl as defined herein. 

"Acyl" denotes groups -C(0)R, where R is hydrogen, lower alkyl substituted lower 
alkyl, aryl, substituted aryl and the like as defined herein. 

"Aryloxy" denotes groups -OAr, where Ar is an aryl, substituted aryl, heteroaryl, or 
substituted heteroaryl group as defined herein. 
15 "Amino" denotes the group NRR', where R and R' may independently by hydrogen, 

lower alkyl, substituted lower alkyl, aryl, substituted aryl, hetaryl, or substituted hetaryl as 
defined herein or acyl 

"Amido" denotes the group -C(0)NRR\ where R and R' may independently by 
hydrogen, lower alkyl, substituted lower alkyl, aryl, substituted aryl, hetaryl, substituted 
20 hetaryl as defined herein. 

"Caiboxyl" denotes the group -C(0)OR, where R is hydrogen, lower alkyl, substituted 
lower alkyl, aryl, substituted aryl, hetaryl, and substituted hetaryl as defined herein. 
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"Aryl" - alone or in combination means phenyl or naphthyl optionally carbocyclic 
fused with a cycloalkyl of preferably 5-7, more preferably 5-6, ring members and/or 
optionally substituted with 1 to 3 groups or substituents of halo, hydroxy, alkoxy, alkylthio, 
alkylsulfinyl, alk>'lsulfonyl, acyloxy, aryloxy, heteroaryloxy, amino optionally mono- or di- 
substituted with alkyl, aryl or heteroaryl groups, amidino, urea optionally substituted with 
alkyl, aryl, heteroaiyl or heterocyclyl groups, aminosulfonyl optionally N-mono- or N,N^i- 
substituted with alkyl, aryl or heteroaryl groups, alkylsulfonylamino, arylsulfonyiamino, 
heteroarylsulfonylamino, alkylcarbonylamino, arylcarbonylamino, heteroarylcarbonylamino, 
or the like, 

"Substituted aryl" refers to aryl optionally substituted with one or more functional 
groups, e.g., halogen, lower alkyl, lower alkoxy. alkylthio, acetylene, amino, amido, 
carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, fliiol, 
sulfamido and the like. 

"Heterocycle" refers to a saturated, unsaturated, or aromatic carbocyclic group having 
a single ring (e.g., morpholino, pyridyl or furyl) or multiple condensed rings (e.g., 
naphthpyridyl, quinoxalyl, quinolinyl, indolizinyl or benzo[b]thienyl) and having at least one 
hetero atom, such as N, O or S, within the ring, which can optionally be unsubstituted or 
substituted with, e.g., halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, amino, amido, 
carboxyl, hydroxyl, aryl, aryloxy, heterocycle, hetaryl, substituted hetaryl, nitro, cyano, thiol, 
sulfamido and the like. 

"Heteroaryl" - alone or in combmation means a monocyclic aromatic ring structure 
containing 5 or 6 ring atoms, or a bicyclic aromatic group having 8 to 10 atoms, containing 
one or more, preferably 1-4, more preferably 1-3, even more preferably 1-2, heteroatoms 
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independently selected from the group O, S. and N, and optionaUy substituted with 1 to 3 
groups or substituents of halo, hydroxy, alkoxy, alkylfliio, alkylsulfinyl, alkylsulfonyl. 
acyloxy. aryloxy, heteroaryloxy, amino optionally mono- or di-substituted with alkyl. aryl or 
heteroaryl groups, amidino, urea optionally substituted with alkyl, aryl. heteroaiyl or 
heterocyclyl groups, aminosulfonyl optionally N-mono- or N,N.di-substituted with alkyl, aryl 
or heteroaryl groups, alkylsulfonylamino, arylsulfonylamino. heteroarylsulfonylamino. 
alkylcarbonylamino, arylcarbonylamino. heteroarylcaibonylamino, or the like. Heteroaryl is 
also intended to include oxidized S or N. such as sulfinyl, sulfonyl and N-oxide of a tertiary 
ring nitrogen. A carbon or nitrogen atom is the point of attachment of the heteroaryl ring 
structure such that a stable aromatic ring is retained. Examples of heteroaryl groups are 
pyridinyl, pyridazinyl, pyrazinyl, quinazolinyl, purinyl, indolyl, quinolinyl, pyrimidinyl. 
pyrrolyl, oxazolyl. thiazolyl. thienyl. isoxazolyl. oxathiadiazolyl, isothiazolyl. tetrazolyl. 
imidazolyl. triazinyl, faranyl, benzofuiyl. indolyl and the like. A substituted heteroaryl 
contains a substituent attached at an available carbon or nitrogen to produce a stable 
compound. 

"Heterocyclyl" - alone or in combination means a non-aromatic cycloalkyl group having 
from 5 to 10 atoms in which from 1 to 3 carbon atoms in the ring are replaced by heteroatoms 
of O, S or N, and are optionally benzo fused or fused heteroaryl of 5-6 ring members and/or 
are optionally substituted as in the case of cycloalkyl. Heterocycyl is also intended to include 
oxidized S or N, such as sulfinyl, sulfonyl and N-oxide of a tertiary ring nitrogen. The point 
of attachment is at a carbon or nitrogen atom. Examples of heterocyclyl groups are 
tetrahydrofiiranyl. dihydropyridinyl, piperidinyl, pyrroUdinyl, piperazinyl. dihydrobenzofiiryl. 
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dihydroindolyl. and the like. A substituted hetercyclyl contains a substituent nitrogen 
attached at an available caibon or nitrogen to produce a stable compound. 

"Substituted heteroaryl" refers to a heterocycle optionally mono or poly substituted 
with one or more functional groups, e.g., halogen, lower alkyl, lower alkoxy, alkylthio. 
acetylene, amino, amido, carboxyl, hydroxyl, aryl. aryloxy. heterocycle, substituted 
heterocycle, hetaiyl, substituted hetaryl, nitro, cyano. thiol, sulfamido and the like. 

"Aralkyl" refers to the group -R-Ar where Ar is an aryl group and R is lower alkyl or 
substituted lower alkyl group. Aryl groups can optionaUy be unsubstituted or substitirted 
with, e.g., halogen, lower alkyl. alkoxy. alkylthio, acetylene, amino, amido. caiboxyl. 
hydroxyl, aryl. aryloxy. heterocycle. substituted heterocycle, hetaryl, substituted hetaryl, nitro. 
cyano, thiol, sulfamido and the like. 

"Heteroalkyl" refers to the group -R-Het where Het is a heterocycle group and R is a 
lower alkyl group. Heteroalkyl groups can optionally be unsubstituted or substituted with 
e.g., halogen, lower alkyl, lower alkoxy. alkylthio, acetylene, amino, amido, carboxyl, aryl, 
aryloxy, heterocycle, substituted heterocycle, hetaryl. substituted hetaryl. nitro. cyano, thiol, 

sulfamido and the like. 

"Heteroarylalkyl" refers to the group -R-HetAr where HetAr is an heteroaryl group 
and R lower alkyl or substituted lower alkyl. Heteroarylalkyl groups can optionaUy be 
unsubstitiited or substitiited with, e.g.. halogen, lower alkyl, substituted lower alkyl, alkoxy, 
alkyltiiio, acetylene, aryl, aryloxy. heterocycle, substituted heterocycle, hetaryl, substituted 
hetaryl, nitro, cyano, thiol, sul&mido and the like. 

"Cycloalkyl" refers to a divalent cyclic or polycycUc alkyl group containing 3 to 15 

caibon atoms. 
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"Substituted cycloalkyl" refers to a cycloalkyl group comprising one or more 
substituents with, eg., halogen, lower alkyl. substituted lower alkyl. alkoxy. alkylthio. 
acetylene, aryl, aryloxy, heterocycle, substituted heterocycle. hetaiyl, substituted hetaryl, 
nitro, cyano, thiol, sulfamido and the Uke. 

"CycloheteroalkyI" refers to a cycloalkyl group wherein one or more of the ring 
carbon atoms is replaced with a heteroatom (e.g., N, O. S or P). 

"Substituted CycloheteroalkyI" refers to a cycloheteroalkyl group as herein defined 
which contains one or more substituents. such as halogen, lower alkyl. lower alkoxy. 
alkylthio, acetylene, amino, amido, carboxyl, hydroxyl. aryl. aryloxy, heterocycle, substitoted 
heterocycle, hetaryl. substituted hetaryl. nitro, cyano, thiol, sulfamido and the like. 

"Alkyl cycloalkyl" denotes the group -R-cycloalkyl where cycloalkyl is a cycloalkyl 
group and R is a lower alkyl or substituted lower alkyl. Cycloalkyl groups can optionally be 
unsubstituted or substituted with e.g. halogen, lower alkyl, lower alkoxy, alkylthio, acetylene, 
amino, amido, carboxyl. hydroxyl. aryl. aryloxy. heterocycle. substituted heterocycle, hetaryl. 
substituted hetaryl. nitro. cyano, thiol, sulfamido and the like. 

"Alkyl CycloheteroalkyI" denotes the group -R-cycloheteroalkyl where R is a lower 
alkyl or substituted lower alkyl. CycloheteroalkyI groups can optionally be unsubstimted or 
substituted with e.g. halogen, lower alkyl, lower alkoxy, alkylthio. amino, amido. carboxyl. 
acetylene, hydroxyl, aryl, aryloxy. heterocycle. substituted heterocycle. hetaryl, substimted 
hetaryl, nitro, cyano, thiol, sulfamido and the like. 

"PharmacologicaUy acceptable salt" - a salt prepared by conventional means, and are 
well known by those skilled in the art. The "pharmacologically acceptable salts" include 
basic salts of inorganic and organic acids, including but not limited to hydrochloric acid. 
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hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid, ethanesulfonic 
acid, malic acid, acetic acid, oxaUc acid, tartaric acid, citric acid, lactic acid, fumaric acid, 
succinic acid, maleic acid, saUcylic acid, benzoic acid, phenylacetic acid, mandeUc acid and 
the like. When compounds of formula I-HI include an acidic function such as a carboxy 
5 group, then suitable phaimaceutically acceptable cation pairs for the carboxy group are well 
known to those skilled in the art and include alkaline, alkaline earth, ammonium, quaternary 
ammonium cations and the like. For additional examples of the types of compounds that are 
"pharmacologically acceptable salts," see Berge et al, J. Pharm. Sci. 66, 1 (1977). 

If the final 2,6,9-trisubstituted purine compound of this invention contains a basic 
10 group, tiien an acid addition salt of the composition may be prepared. Acid addition salts of 
the compounds of this invention are prepared in a standard manner in a suitable solvent fix)m 
the parent compound and an excess of acid, such as, but not limited to, hydrochloric, 
hydrobromic, sulfiiric, phosphoric, acetic, maleic, succinic, citric or metiianesulfonic. The 
hydrochloric salt form is especially useful. 
15 If the final 2,6,9-trisubstituted purine compound contains an acidic group, then 

cationic salts of tiie composition may be prepared. Typically the acidic parent compound is 
treated with an excess of an alkaline reagent, such as, but not limited to, hydroxide, carbonate 
or alkoxide, containing the appropriate cation such as but not limited to, Na*, K*, Ca*^ and 
NH4* Certain of the compounds form inner salts or zwitterions which are also 
20 acceptable. 
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The compounds of this invention are useful in inhibiting ceU proUferation in mammals 
including humans. The 2,6.9-trisubstituted purines are useful in for example in treating 
autoimmune diseases, e.g. rheumatoid arthritis, lupus, type I diabetes, multiple sclerosis, 
cancer, cardiovascular disease such as restenosis following baOoon angioplasty and 
atherectomy, restensosis following vascular modifying surgical procedures, host vs grafl 
disease, gout, polycystic kidney disease and other pioUferative diseases whose pathogenesis 
involves abnormal cell proliferation. In particular, the compositions of this invention are 
useful in treating cancers including cancers including lymphoyd neoplasm, cancer of the 
colon, breast cancer, ovarian cancer, pancreatic cancer, and cancers derived of endotherical 
cells. 

The method of treatment comprises the administration parenterally, and oraUy, of an 
effective quantity of the chosen compound of this invention, preferably dispersed in a 
pharmaceutical carrier. Therapeutically useful amounts of the composition of this invention 
will generally range fiom about 0.01 to about 100 mg/kg, but will be readUy detennined 
by one skilled in the art depending upon the route of administration, and the age and condition 
of the patient. Therapeutically usefid amounts of the composition of this invention may be 
administered from one to ten times daily or more for acute or chronic disease. No 
unacceptable toxicological effects are expected when compounds of the invention are 
administered in accordance with the present invention. 

The compounds of this invention are also useful as antiinflammatory and antifungal 
agents. As such, the compositions of this invention are useful for treating antiinflammatory 
and fungal infections in humans, animals, and fungal infections in plants. 

Pharmaceutical compositions including the compounds of this invention, and/or 
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derivatives thereof, may be fonnulated as solutions or lyophilized powders for parenteral 
administration. Powders may be reconstituted by addition of a suitable diluent or other 
phaimaceutically acceptable carrier prior to use. If used in Uquid fonn the compositions of 
this invention are preferably incorporated into a buffered, isotonic, aqueous solution. 
Examples of suitable diluents are normal isotonic saline solution, standard 5% dextrose in 
water and buffered sodium or ammonium acetate solution. Such Uquid formulations are 
suitable for parenteral administration, but may also be used for oral administration. 

It may be desirable to add excipients such as polyvinylpyrrolidinone, gelatin, 
hydroxycellulose, acaia, polyethylene glycol, mannitol. sodium chloride, sodium citrate or 
any other excipient known to one of skiU in the art to pharmaceutical compositions including 
compounds of this invention. Alternatively, the pharmaceutical compounds may be 
encapsulated, tableted or prepared in an emulsion or syrup for oral administration. 
Pharmaceutically acceptable solid or liquid carriers may be added to enhance or stabilize 
the composition, or to facilitate preparation of the composition. Liquid carriers include, but 
are not limited to syrup, peanut oil, olive oil, glycerin, saline, alcohols and water. SoUd 
carriers include, but are not limited to, starch, lactose, calcium sulfate, dihydrate, teffa alba, 
magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. The carrier may also 
include a sustained release material such as, but not limited to, glyceryl monostearate or 
glyceryl distearate, alone or with a wax. The amount of solid carrier varies but, preferably, 
will be between about 20 mg to about 1 gram pa: dosage unit. 

The pharmaceutical dosages are made using conventional techniques such as, but not 
limited to, milling, mixing, granulation, and compressing, when necessary, for tablet forms; 
or milling, mixing and filling for hard gelatin capsule forms. When a liquid carrier is used. 
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the preparation will be in the form of a syrup, elixir, emulsion or an aqueous or 
non-aqueous suspension. Such a Uquid formulation may be administered directly or fiUed 

into a soft gelatin capsule. 

The Examples which follow serve to illustrate this invention. The Examples are 
5 intended to in no way limit the scope of this invention, but are provided to show how 
to make and use the compounds of this invention. In the Examples, all 
temperatures are in degrees Centigrade. RT indicates room temperature. 
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EXAMPLE 1 

The compounds of this invention are prepared by conventional methods of organic 
chemistry. The reaction sequence outlined in the synthesis scheme below is a general method 
useful for the synthesis of compounds of this invention. 2,6-dichloropurine is dissolved in 
5 butanol and the appropriate R, amine is added. After heating for several hours, the reaction 
mixture is cooled, and the compound 1 is obtained. To compound 1, is added, sodium 
hydride followed by R^, and compound 2 is isolated. To compound 2, R3 is added in solution 
with N-methylpyrroiidinone. The mixture is heated for an appropriate period followed by 
purification leading to the desired compound. 



CI ?i 



c,-^^^^^ butanol. A o-^M-^^ 



1 



1 

NaH 

R2 



Rg-^^^rr^^ N-methytpyrrolidinone cr^'^^N'^^^'^^ 

3 2 

10 The following compound was prepared according to the method above. 

Preparation of 2-chloro-6-(4-methoxybenzylamino) purine (1). 
The 2,6-dichloropurine (4.06 g, 21.5 mmol) was suspended in n-butanol (150 ml) and 
the 4-methoxybenzylamine was added (3.4 ml, 26 nmiol). The solution turned clear and then 
cloudy a few minutes later. The solution was heated at 120''C for 2 hr and then cooled. The 
15 n-butanol was evaporated followed by suspension of the residue in water and diethyl ether 
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mixture. A solution of2NNaOH (1.3ml, 26 mm 1) was added and the solution stirred for 10 
min before filtration. The filtered precipitate was washed with water and a small portion of 
ether and then dried under vacuum. The residual liquor was left overnight and more crystals 
were collected the next day and washed with diethyl ether. 

5 Preparation of 2-chloro-6-(4-methoxyben2ylamino)-9.isopropylpurine (2) 

2-chloro-6-(4-methoxybenzylamino) purine was suspended in dry DMF (5 ml) and 
treated with sodium hydride, 60% dispersion (82 mg, 2.06 mmol). The suspension was 
stirred for 30 min over which time it became a clear yellow/green solution. 2-Iodopropane 
(0.280 mL, 1.7 eq.) was added over 5 min and the resultant solution stirred for 2 days. Water 

10 was added and the solution and extracted with ethyl acetate. The organic layer was 
evaporated to give the product isopropyl purine. 

Preparation of 2-diethanolamiao-6-(4-methoxybenzyIamino)-9-isopropylpurine, 

(3). 

The purine (1.65g, 4.98 mmol) was dissolved in DMSO (12 mL) and diethanolamine 
15 (4 mL) and then heated at 140**C for 2-3 days and then at 160°C for 1 day. The solution was 
cooled and water saturated butanol was added (100 mL). The solution was then washed 
with water (3 x 50 mL), before being evaporated to give a brown oil. The residue was 
chromatographed over silica gel eluting with ethyl acetate, followed by 3% methanol in ethyl 
acetate to give the product. ^H-NMR(5 CDCB): 7.29(br s IH), 7.25(d, 2H), 6.94(br s. IH), 
20 6.83(d. 2H), 5.43(br s.<2H), 4.63(br s. 2H), 4.53(m IH), 3.86(t. 4H), 3.76(m, 7H), 1.47(d 
6H). 

Table 1 identifies compounds of this invention that were prepared according to the 
synthesis method set forth in this Example. 
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TABLE 1 





R, 


R3 


(4-inethoxypheziyl)niediylaixiino 


3-cyanopiopyl 


CI 


(4-methoxyphenyl)methylainino 


3-chloropiopyi 


CI 


(4-methoxyphenyl)methylamino 


benzyl 


CI 


(4-methoxyphenyi)methylaimno 


(4-metiiylcarboxyphcnyl)methyl 


CI 


(4-methoxyphenyl)inethylamino 


2-(N-phtyhaloyl)cthyl 


CI 


(4-methoxyphenyl)methylamino 


isopropyl 


Ethanoiaxnine 


(4-methoxyphenyl)methylamino 


isopropyl 


Diethanolamine 


(4-methoxyphenyi)methylamino 


3-inethylbutyi 


CI 


(4-methoxyphenyl)methylaiximo 


2-methylbutyl 


CI 


(4-methoxyphenyl)methylammo 


cyclopcntyl 


CI 


(4-methoxyphenyl)methylainmo 


(3-nitropheixyl)inethyl 


CI 


(4-mcthoxyphenyl)racthylainino 


(4-mtropheayl)methyl 


CI 


(4-inethoxyphenyl)methylamino 


eAyl 


CI 


(4-methoxyphenyl)mcthylammo 


propyl 


CI 


(4-methoxyphenyl)ixiethylainino 


(3-metiiylphenyl)methyl 


CI 


{4-methoxyphenyl)methylamino 


(4-methylphenyl)incthyl 


CI 


heptyiamino 


H 


CI 


N-benzyl-N-hydroxyiamino 


H 


CI 


propylamino 


H 


CI 


noradaxnantylammo 


H 


CI 


cyclobutylamino 


H 


CI 


3-inethoxypropylainiiio 


H 


CI 


2-metiboxyethylamino 


H 


CI 


cyclopentylamino 


H 


CI 


1 -hydn>xy-2-methyl-2- 
propylamino 


H 


CI 


(N- l-beii2ylpipcridinyl)-4-*"°mo 


H 


CI 


hq)tylamino 


Methyl 


CI 
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N-benzyl-N-hydroxylamino 


Methvl 


Cl 


pTOpylamino 


IVlCUlJi 


Cl 


noradamantylammo 




Cl 


cyclobutylamino 




Cl 


3-incthoxypropylainino 


Methyl 


Cl 


2-mcthoxyethylamino 


Methyl 


Cl 


cyclopcntylamino 


Methyl 


Cl 


I -nyaroxy-z-nicuiyi-A- 
propylaxnino 


Mediyl 


Cl 


(N-l-bciizylpipcridinyl)-4-amino 


Methyl 


Cl 


(2,4- 

dimcthoxyphenyl)methylamino 


Methyl 


Cl 


(2-methoxyphenyi)inethylainino 


n 


Cl 


( 2-pry idinyOmcthylamino 


n 


Cl 


(3,4-dimethoxyphenyl)efeylainino 


u 
n 


Cl 


(3-pyridmyl)methylainino 


tj 
n 


Cl 


(4-pyridmyl)methylaiiiino 


n 


Cl 


6-hydroxy-l-hexylaimno 


H 


Cl 


phcnethylamino 


H 


Cl 


(2-beiizodiiazolyl)amino 


H 


Cl 


(2.4- 

riimethoxvDhenvi^niethvaiinino 


H 


Cl 


(2-raethoxyphenyl)methylainmo 


Methyl 


Cl 


{2-pyridinyl)methylainino 


Methyl 


Cl 


(3,4.dimethoxyphenyl)ethylamino 


Methyl 


Cl 
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R3 


(4-methoxyphenyi)methylammo 


Methyl 


CI 


(3-pyridmyl)methylamino 


isopropyl 


2-aiiunoethylaimno 


^4-pyrtmnyi)meiiiyiiimmo 


H 


CI 


1 -hydroxy-6-hexy lamino 


H 


CI 


phenethylamino 


H 


CI 


(2-ben2othiazoiyl)anuno 


H 


CI 


(4-raethoxyphcnyl)methylamino 


H 


CI 


3-phcnyl- 1 -propylamino 


isopropyl 


3-hydroxypyirolidino 


(2-indanyl)ammo 


H 


CI 


(4-methoxyphenyl)ethylammo 


H 


CI 


(4-nitrophenyl)inethylaiiiino 


H 


CI 


(2,6-difluorophenyl)inethylainmo 


H 


CI 


3-pheny I- 1 -propyiamino 


H 


CI 


(2-indanyl)anuno 


Methyl 


CI 


(4-methoxyphenyl)ethylaxnmo 


Methyl 


CI 


(4-nitrophenyl)mcthylainino 


Methyl 


CI 


(2,6-difluorophenyl)mcthyiainmo 


Methyl 


CI 


cyclopropylmethylamino 


Methyl 


CI 


4-( 1 ,2-methylenedioxyphcnyl) 
methylamino 


H 


Ci 


(4- 

aminosuifonylphenyOmethylamino 


H 


CI 


(cyclohcxanoO-l-methylamino 


rl 


CI 


(2-beiiziimdazoly)methylainmo 


H 


CI 


cyclohexylmetiiylamino 


H 


CI 


(4-methoxyphenyi)incthylainino 


H 


CI 



wo 00/44750 


33 


PCTAJSOO/01407 
1 


RrX 




R3 1 


(4-methoxyphcnyl)mcthylammo 


isopcopyl 


(2-hydroxy-l- 1 
hydroxyxnethyl)ethylamino | 


cyclopropylmethylamino 


isopropyl 


3-aniino-2-hydn)xypropylaxniiio 1 


4-(l,2-mcthylenc- 
<4i rkvimVi vHrnf^th v1 amiiio 


Methyl 


^1 1 
1 


(A-aminosulfonyl- 
pheayl)mcAylammo 


Methyl 


CI 




(cyclohexanoiyi-methylamino 


Methyl 


CI 1 


(2-bciiziiiii(iazolyl)incthylainino 


Methyl 


CI 


cyclohexyimethylamino 


Methyl 


CI 


(3-pyridinyl)methylaiiimo 


Methyl 


CI 1 


(4-pyridmyl)methylainino 


2-mcthylpropyl 


CI 


6-hydroxyhexylainino 


cyclopentyl 


CI 


phenethylamino 


propyl 


CI 


(2-bcnzotfaiazolyl)ainino 


e&yl 


CI 


3-phcnyl-l-propylamiiio 


isopropyl 


CI 1 


(2-indanyl)ammo 


2-mcdiylpropyl 


CI 


2-{4-methoxyphenyl)ethylaimno 


cyclopentyl 


CI 


(4-nitrophcnyl)methylamino 


propyl 


CI 1 


(2,6-difluorophenyl)methylainiiio 


ethyl 


CI 1 


{4-inethoxyphcnyl)mcthylammo 


isopropyl 


CI 1 


3-phcnyl- 1-propylamino 


isopropyl 


4-hydroxypiperidino | 


(2-indaiiyl)ainmo 


TT 

n 


CI 


2-(4-methoxyphcnyl)ethylaimno 


H 


CI 1 


(4-iiitrophenyl)methylainimo 


H 


CI 1 


(2,6-<iifluorophenyl)xnethylainiiio 


H 


CI 1 
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R.-X 






(4-methoxyphcnyl)methylamino 


H 


CI 


(4-mcthoxypheiiyl)methylaimno 


isopropyl 


IN^^^z-cyaaucuiyij'i'H-ucuz.yiiuiuuu 


3-phycnyH-propylainmo 


isopiopyl 


l-(R^)-hydiroxymethyl-3- 
metiiylbutylamino 


(2-mdanyl)amino 


isopiupji 


CI 


2-(4-Methoxyphenyl)ethylamino 


isopropyl 


CI 


(4-mtrophenyl)methylammo 


isopropyl 


CI 


(2,6-diflttorophenyl)methylamino 


isopropyl 


CI 


(4-mcthoxyphenyl)inethylainino 


isopropyl 


CI 


(4-methoxyphenyl)methylainmo 


isopropyl 


Piperidino 


(4-methoxyphenyl)methylanimo 


isopropyl 


3-hydroxypiperidiiio 


3-phenyl-l -propylamino 


isopropyl 


l-{S)-hydroxymcthyl-2-{4'- 
imidazolyOethybmino 


{2-indanyl)anjiiio 


isopropyl 


diethanolamino 


(4-raethyoxyphenyl)incthylaimno 


isopropyl 


diethanolamino 


(4-methyoxyphenyl)metiiylainino 


isopropyl 


2-(S)-hydroxyinethylpynolidino 


(4-incthyoxyphcnyl)mc%lamino 


isopropyl 


diethanolamino 


(4-methyoxyphenyl)methylainino 


DCDZyi 


morpholino 


(4-methyoxyphenyl)mcthylaiiiino 


J -metny iDuiyi 


diethanolamino 


(4-methyoxyphcnyl)methyianiino 


i-mctnyiDUTyi 


diethanolamino 


(A m^thi/nwnhpnvl^rn^thvldmino 


cyclopentyl 


diethanolamino 


(4-mcthyoxyphenyl)mcthylainino 


(3-iiitrophenyl)methylamino 


diethanolamino 


(4-methyoxyphenyl)methyiaiimio 


(4-mtrophenyl)methylamino 


diethanolamino 


(4-mcthyoxyphenyl)mcthylaimiio 


cdiyl 


diethanolamino 


(4-mcthyoxyphenyl)methylaniino 


propyl 


diethanolamino 


(4-metiiyoxyphcnyl)methylaiiiino 


(3-methylphenyl)niethylaniino 


diethanolamino 


heptylamino 


(4-mcthylphcnyl)methyiaiiuno 


diethanolamino 
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N-benzyl-N-iiydroxyamino 


iVLCUi/i 


diethanolanuno 


propyiamino 


Methyl 


diethanolamixio 


Qoradaxnantyianuno 


Methyl 


diethanolainizio 


cyclobutylamino 


Methyl 


dietfaanolamino 


3-methoxypropylammo 


Methyl 


diethanolanuno 


2-inethoxyethylaimno 


Methyl 


diethanolamino 


cyciopeiitylaninio 


Methyl 


diethaaolamino 


1 -hydroxy-z-mcuiy i-z- 
propyiamino 


Methyl 


diethanolamino 


4-{ 1 .benzyip^)cridmy l)ainmo 


Methyl 


diethanolamino 


(4-inetDOxypiieiiyi ;meiiiyiaiiimo 


Methyl 


diethanolamino 


(4-nietuoxypncny i^ineuiy lanmiu 


isopropyl 


diethanolamino 


(2,4-dinicthoxy-phenyl) 
methylamino 


isODTDOVl 


3-hydroxypyrrolidino 


(2-mcthoxyphenyl)inethylaimno 


Methyl 


2-(3*indolyl)ethylamino 


(2-pyridmyl)methylamiiu> 


Methyl 


diethanolanuno 


2-(3,4. 

dimethoxyphenyl)ethylammo 


Methyl 


diethanolanuno 


(3-pyndinyl)methyiainmo 


Meuiyi 


dietiiano lamino 


(4-pyridinyl)inethylaiiiino 


Metbyi 


die^hafifllgyyiino 


6-hydroxy- 1 -hexy lamino 


Metayi 


rliptViiinnlnrninn 


pncucuiyiajiiiiiu 


Metfavl 


diethanolamino 


(2-benzothiazolyl)ammo 


Methyl 


diethanolamino 


3-phenyl- l-propylamino 


Methyl 


diethanolamino 


(2-indanyl)anmio 


Methyl 


diethanolamino 


2-(4-methoxyphenyl)ethylamino 


Methyl 


diethanolamino 


(4-iiitrophenyl)methylamino 


Methyl 


diethanolamino 


(2,6-difluon)phenyl)inethyiaimno 


Methyl 


diethanolamino 
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cyclopropylmcthylammo 


Methyl 


(UCUliUm iHiTiirni 


4-(l .2-mcthylcncdioxy- 
phcnyOmcthylamino 


Methyl 


0 ISrl ^ HTTllTiri 


(4-ainmosulfonylphcnyl>- 
methylamino 


Metiiyl 


diethanolamino 


(cycloiiexaiiol}- 1 -meinyiaixmio 


Methyl 


diethanolamino 




Medivl 


diethanolamino 




Methyl 


diethanolamino 


(3-pynQyi}inetnyianuDo 


Methyl 


diethanolamino 


(4-pyridyl)incthyiamino 


2-methvhiroovl 


diethanolamino 


6-hydroxy- 1 -hexylamino 


cyclopcntyl 


diethanolamino 


2-phenethylainmo 


propyl 


diethanolamino 


( 2- Dcnzo tiudzoiy 1 joiniiio 


ethyl 


diethanolamino 


3-phenyl-l-propylainino 


isopropyl 


diethanolamino 


(2-mdanyl)an]ino 


2-methylpropyl 


diethanolamino 


2-(4-mcthoxyphenyl)ethylamino 


cyclopentyl 


diethanolamino 


(4-nitrophenyl)methylamino 


propyl 


diethanolamino 


{2,6-difluoropheiiyl)methylaniino 


ethyl 


diethanolamino 


(4-methyoxyphenyl)mcthylainiiio 


isopropyl 


diethanolamino 


(4-mcthyoxyphenyl)methylainino 


isopropyl 


1 -hydroxymethylcyclopentylamino 


(4-methyoxyphenyl)methylainiiio 


isopropyl 


2-(R,S)-hydroxymethylpiperidmo 


cyclopropylmethylamino 


isopropyl 


2,3-dihydroxy- 1-propylamino 


4-{l ,2-inethylenedioxyphenyl) 
methylamino 


isopropyl 


CI 


(4-aminosulfonylphenyi) 
methylamino 


isopropyl 


CI 


(cyclohexanol)- 1 -methylamino 


isopropyl 


CI 
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R3 


(2-beimnu(lazolyl)aiii2no 


isoprqiyl 


CI 


cyclohexyhncthylamino 


isopropyl 


CI 


3-phenyl- 1 -propylamino 


isopiopyi 


CI 


cyclopiopylmethylamino 


cyclopentyl 


CI 


4-(l,2-inethylenedioxyphcnyl) 
mediylamino 


isopropyl 


diethanolsmiiio 


(4-methoxyphenyl)methylanuiio 


isopropyl 


diethanolantino 


(4-methoxyphcnyl)methylammo 


isopropyl 


diisopropylamino 


(4-methoxyphenyl)mcthylaiiuno 


isopropyl 


(traiLS-2-hydroxycyctohexyl)aiiiiiio 


(4-methoxyphenyi)niethylainiiio 


isopropyl 


z^K)-( i-nyoroxy-j- 
phenyl)propylamino 


(4-methoxyphenyl)methylanimo 


isopropyl 


5-(SH2.2-dimethyl-4(S)- 
pheayldioxalanyl)aznino 


(4-mcthoxyphenyl)iiicthylainmo 


isopropyl 


3.(>^. 1 .uniclazolyl)propylaimno 


(4-inethoxyphenyl)methylainino 


isopropyl 


4-hydroxyl-4-phenylpiperidiiio 


(4-methoxyphenyl)inethylanjino 


isopropyl 


(2-Deiizyitnio- 1 - 
hydroxymetfayOethylamino 


(4-methoxyphenyl)methylammo 


isopropyl 


N-nicthyl-N-(2-hydroxy-2-(3,4- 
(iihydroxyphenyl)ediyl)aiiiino 


(4-methoxyphenyl)methylamino 


isopropyl 


di&llylsrtuno 


(4-inethoxyphenyl)mcthylamino 


isopropyl 


Piperazino 


(4.methoxyphenyl)mcthylainino 


isopropyl 


(+/-)N-raethyl-N-(2-hydroxy-2- 
phenyletbyl)arnino 


(4-inethoxyphenyl)methylainixio 


isopropyl 


(SH+H- 
(anilinoinethyl)pyrTolidiiio 


(4-methoxyphenyl)methylainino 


isopropyl 


(+/-)N-(2-propenyl)-N-2-(4- 
hydroxy-2-iiiethylpeiityl)aiiiiiio 


(4-methoxyphenyl)methyianiino 


isopropyl 


N-{2-hydroxycthyl)-N-(3- 
hydroxypropyOamino 
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R2 


R3 


(4-methoxyphenyl)metbylamixio 


isopiopyl 


Di.N-l-(2-hydroxy-2- 
methylpentyl)ainino 


(4-inethoxyphenyl)inethylaiiimo 


isopiopyl 


Di-N-2-(3*hydroxybutyi)ainino 
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Example 2 

This example describes a method for preparing compounds of this invention according 
to the following general synthesis scheme: 

jx> — - & 

cr^fT N Ethanol. Reflux cr^uT N 

K2CO3 
DMF 

V 




5 Preparaticn of {2-chloropurin-6-yl}I(4-chlorophenyl)methyiJ amine: 

To a suspension of 15 g (0.0794 mol) of 2,6-dichloropurine in 250 mL of absolute ethanol 
was added 12.7 mL (0.0873 mol) of triethylamine and 10.62 mL (0.0873 mol) of 4- 
chlorobenzylamine. The mixture was refluxed at 80 °C for 16h (the fomiation of creamy 
white precipitate was observed). The reaction mixture was cooled and the precipitated 

10 product was removed by filtration. The precipitate was washed with ethanol (350 mL) and 
dried in high vacuum for 24h. Product was characterized by *H-NMR. 
Preparation of {2-chloro-9-(methylethyl)purin-6-yl}[4-chlorophettyl)methyl]amine: 
To a solution of 6 g (0.020 mol) of 2-chloro-6-(4-chlorophenyl)methylaminopurine in 41 mL 
of anhydrous DMF was added 5.64 g (0.041mol) anhydrous, potassium carbonate and 3,41 

15 mL,(0.035 mol of 2-iodopropane) and stirred at room temperature for 16h. To the mixture 
500 mL of water was added and stirred for Ih. The precipitate was filtered, washed with 
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water (350 mL), and dried in vacuum oven at 50 for 161l The product was obtained as an 
ofif white solid and characterized by 'H-NMR. 

Preparation of {24(2-aniinoethyl)ammol-9-{methylethyl)purin^yl}[(4- 
chlorophenyl)metbyl]anime: 

To a solution of 3.36 g (0.01 mol) of {2^hloro-9-(methylethyl)purin-6-yl}[4- 
chlorophenyl)methyi]aniine in 13 mL of anhy. l-methyl-2-pyirolidinone was added 4.68 mL 
(0.70 mol) of 2-aminoethylamine and the mixture was heated at 140 for 24h. The 
compound was subjected to variable gradient chromatography on silica gel with 
dichloromethane/methanol mixtures and yielded l-methyl-2-pyrrolidinone. The mixture was 
dissolved in dichloromethane and extracted with water (520 mL). The organic layer was dried 
over anhydrous. Sodium sulfate and evaporated to an off white soUd. The product was 
characterized by 'H-NMR and purity checked by RP-HPLC (YMC C-18 column; 50X4.4 
mm; S-5 120 A° 0.1% TFA-water/ 0.1% Tl^A-acetonitrile). 

Table 2, below identifies compounds of this invention that were prepared according to 
the general synthesis method set forth in this Example. In Table 2, MS = Mass Spectrum and 
MH+ = mass of parent molecular ion plus one hydrogen atom. 



TABLE 2 

COMPOUNDS PREPARED BY METHOD OF EXAMPLE 2 



R,X 


R, 


R, 


MS(MH+) 


(4-Methylphenyl)methylainino 


Isopropyl 


2-Ammoethylainino 


340 


(2,4-Dichlorophcnvl)methvlammo 


Isopropyl 


Diethanolamino 


439 


(2,4-Dichlorophenyi)methylammo 


Isopropyl 


2-Aminoethylammo 


394 


O-McthylphenvDmethvlammo 


Isopropyl 


Dietfaanolamino 


385 


(3-Methylphenyl)methylaxxiino 


Isopropyl 


2-Aminoetfavlaniino 


340 


(3-Mcthylphenyl)mcthyiaiiiino 


Isopropyl 


2-{N2-Dimcthyianiino)-Nl- 
benzyiethylaniino 


458 


(4-Trifluoromethylphenvl)inethylamino 


Isopropyl 


2-Aniinoethylamino 


394 


(4-Trifluoromcthylphcnyl)mcthyla2miio 


Isopropyl 


l-Hydroxymcthyl-2- 
metiivlpropylamino 


437 


(3,5-Bis- 

trifluoromethylphenyDmethylamino 


Isopropyl 


Diethanolamino 


507 


(3,5-Bis- 

trifluoromcthylphenyDmethylamino 


Isopropyl 


2-Aminoethylam2no 


462 
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R» 



5a_ 

l-Hydroxymetfayl-2- 



MS(MH-*-> 
505 



(3.5.Bis. 

trifluoTometh ylphenvDmethvlaim 



Isopiopyl 



mo 



mgdivlpTOPviammo 



(3-Chlorophcnynmctfavlflming 



Isopropyi 



WHydroxymetfavlethvlamino 
UHydroxymethyletiivlamiiio 



375 
409 



(2-Triflttoiomedivl-phe n Yl)methvlamino 



Isopropyi 



(4-Chloro-3-trifluoiomethyl 
phenvDtnethvlamino 



Isopropyi 



1-Hydroxymcthylcthylammo 



(3-Chlorophenvnmctiivlammo 



Isopropyi 



2-Hydroxvctfavlainmo 
l-Hydroxyetfavlammo 



361 
395 



(l-Triflurotng th yl-phenvDm ethvlainmo 



Isopropyi 



I ;4-Chloro-3-trifluoromethyl 



Isopropyi 



2-Hydroxycdiylaimno 




I-Hydroxyinetiiyl-2- 
methvlethvlamino 



(2,5-Difluorophenyl)inethylaimnD 



Isopropyi 



l-Hydroxyinethyl-2- 
metfayietfaylamino 



(l-Naphthyl)methyiainmo 



Isopropyi 



l-Hydroxymcthyl-2- 
methvle^>^ainmo 



419 



(3-Metfavlph en Yl)inethvlamino 



Isopropyi 



2-Ainmopropvlammo 
2-Amiiiopropvlainmo 



354 
374 



(2-ChlorophenYnmetliylammo 



Isopropyi 



(3-Chlorophenyl)meAyla] 



immo 



Isopropyi 



(2T5-Difluorophenvl)methvlanuno 
(l-NaphtfaylVmethvlamino 



Isopropyi 



2-AininopropYlainiiio 
2-Aimnopropvlamino 



Isopropyi 



2-Aimnopropvlainiiio 
Diethanolamino 



376 



390 
473 



(2-Chloro-5- 
triflttorometfaylphcnvDmcthvlainino 



Isopropyi 



(3-Chlorophenyl)mcthylammo 



Isopropyi 



l-Hydroxyinethyl-2- 
metbtylpropylammo 



403 



(2-Trifluoromethylphenyl)methylamino 



Isopropyi 



l.Hydroxymcthyl-2- 
mcAylpropvlaniino 



437 



(3-Methylpiienyl)mcthylammo 



Isopropyi 



2-(2-Hydroxycthylainmo)- 
ethylammo 



384 



(2-Chlorophenyl)methylamino 



Isopropyi 



2-{2-Hydroxyethylainino)- 
ethylamino 



404 



(3-Chlorophcnyl)mcthylamino 



Isopropyi 



2-(2-Hydroxyethylainino)- 
ethylamino 



404 



(2,5-Difluoroplienyl)methylammo 



Isopropyi 



2-{2-Hydroxycthylamino)- 
ethylamipo 



406 



(l-Naphthyl)methylamino 



Isopropyi 



2-(2-Hydroxycthylainmo)- 
etfaylamino 



420 



(3,5-Bistrifluoromethyl- 
phcpyl>methylainmo 



Isopropyi 



2-(2-Hydroxycthylammo)- 
etfavlamino 



506 



(4-Isopropylphenyl)mcthylamiiio 



Isopropyi 



2-(2-Hydroxycthylainino)- 
etirylamino 



412 



(2-Trifluoromethylphcnyl)mcthylamino 



Isopropyi 



2-{2-Hydroxyethylainino)- 
ctfaylamino 



438 



(4-Methylphenyl)methylainino 



Isopropyi 



2-{2-Hydroxycthylainmo)- 
etfaylamino 



384 
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R7 




MS(MH+) 


(4-Chloro-3- 

- ' xi 111 1 ■ri 1111 r1«« W tttv-ul \m ctth v1 9 tnin n 


Isopr pyl 


2-(2-Hydroxyctiiylainiiio)- 
e&vlamino 


472 


(2-Chloro-5- 

trifluoiomethvlphenvDmethvlamino 


Isopropyi 


2-(2-Hyciroxycthylamiiio)- 
e&vlBinino 


472 


(3,5-Dichlorophcnyl)mcthylainmo 


Isopropyi 


2-(2-Hydroxycthylainino)- 
ethylamino 


438 


(lR)-(4-Methylphenyl)ethylani2no 


Isopropyi 


2-(2-Hydroxyethylamino)- 
ethvlammo 




{lRH2-Naphthyl)ethylammo 


Isopropyi 


2-(2-Hydroxycthylainmo)- 
ethyiaxnino 


434 


^Z»4-LllCIll0IO-O- 


Isopropyi 


2-(2-Hydroxyethylainmo)- 
ediylarrdno 


452 


/4-Ti-i fill nrnmpth vlnhenvt^inethvlaniiiio 
f3-Methylphenvnmetfaylanuno 


Isopropyi 

Isopropyi 
Isopropyi 


2-(2-Hydroxycthylamiiio)- 

ethyiaxnino 
(2S>pYrrolomethyiainmo 
(2SVovxTolometiivlammo 
QSVovrrolomethylanimo 


438 

380 
400 
400 


(3-ChlorophenYl)meAvlainino 

/O < Ft«fli«nrrm^if»nvi^rnethv1aiTlil30 

, J -D iSulliUOi uuicuiy 1* 


Isopropyi 
Isopropyi 
Isopropyi 
Isopropyi 


f2SVovrroiomctiivlaiiiino 
(2SVDvrTolomctiivlamino 
(2S)-pyrrolomethylaiDino 


402 
416 
502 


(4-Isopropvbhenyl)methvlainino 


Isopropyi 


(2SVpyrTolometiivlainmo 


408 


/'> 'F«-«flii/««v%Tvt^fKv1nh^nvnmpthv] amino 


Isopropyi 


(2SVpvrrolomctfavlainmo 


434 


/it XX AtVi«f1nKMivr1\iTiAt)iv1iiTnirin 


Isopropyi 


QSVovnolomethvlamino 


380 


(4-Chloro-3- 


Isopropyi 


(2S)-pyrrolomcthylammo 


468 


(2-Chloio-5- 


Isopropyi 


(2S>pynoiomethylainino 


468 


(3,5-Dichlorophciivl)methvlammo 


Isopropyi 


C2SVovrrolomethvlammo 


434 




IsoDroDvl 


(2S)-pyrrolomcthvlammo 


394 


(lRH2-Naphthvl)ethvlamino 


Isopropyi 


^2SVovrrolomcthvlamjno 


430 


(2 ,4-u iciuoro-0- 

methylphenvDmethylainino 


Iqonroovi 


(2S)-pyrTolomethylanimo 


448 






(2S>-PVrTolomethvlaxnmo 


434 


(3-Mcthylphenyl)methylamino 


Isopropyi 


2-Hydroxy-l-(S)- 
methyletfaylamino 


355 


(2-Chlorophenyi)methyiainmo 


Isopropyi 


2-Hydroxy.l-(S)- 
methvlethvlainiiio 


375 


(2,5-Difluorophenyl)methylainino 


Isopropyi 


2-Hydroxy-l-(S)- 
methylediylaniiuo 


377 


(l-Naphthyl)methylammo 


Isopropyi 


2-Hydroxy-l-(S)- 
methvlcthvlamino 


391 


(3,5-Bistrifluoromethyl- 
phenyDxnethYlainino 


Isopropyi 


2-Hydroxy-l-(S)- 
metliylethylaixiiiio 


477 


{4-Isopropylphenyl)methylanmio 


Isopropyi 


2-Hy<iroxy-l-(S>- 
metfayletfaylamino 


383 


(4-MethylphenyI)methylamino 


Isopropyi 


2.Hydroxy-KS)- 
methylethylaniino 


355 


{2-CMOIO-5- 

trifluoromethylphenyDmethylammo 


Isopropyi 


2-Hy(iroxy-l-(S)- 
methyletbylamino 


443 


(5-Fluon)-2- 

trifluoromcthylpheiiyDinethylamino 


Isopropyi 


2-Hydroxy-l-{S)- 
mediylethylamino 


427 


(3,5-Dichlorophenyl)methylaimno 


Isopropyi 


2-Hydroxy-l-(S)- 
methylethylamino 


409 
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D V 






MS(MH+) 


[Rj- 1 -(4-Memy Ipneny Ijemyiammo 


Tcfinmnvl 


2-Hydroxy-l-{S)- 
methylethylamino 


369 


[KJ- 1 -(^i-lN apiuQy 1 ^euiy lamuio 


Isopiopyl 


2-Hydroxy-HS)- 
metfaylethylamino 


405 


(2,4-DichloropheDyl)methylaiiuxio 


Isopropyl 


2-Hydioxy.l-{S)- 
mcAylethylammo 


409 


m ^th vlnh PT1 vnniflth v1 nmino 


Isopropyl 


2-Hydroxy-l-(S)- 
me^ylethylamuio 


423 


(4-Trifluoromethylphenyl)mcthylainino 


Isopropyi 


2-Hydroxy-l-(S)- 
methyletiiylainino 


409 


f3-Methyh)henvUmetfavlammo 


Isopropyl 


2-Hydroxyetiiylammo 


341 


(2-Chlorophcnvl)inethvlaniino 


Isopropyl 


2-Hydroxyethylaxnino 


361 


(2,5-Difluorophenvl)mcthvlaimiio 


Isopropyl 


2-Hydroxyethylamino 


363 


( 1 .NaphthvDmethylamino 


Isopropyl 


2-Hydroxyethylammo 


377 


(3,5-Bistrifluoromethyl- 
phenvDmethylammo 


Isopropyl 


2-Hydroxyethylamino 


463 


(4-IsopiopYlplienynniethylaixiino 


isopropyl 


2-Hydroxyetiiylainino 


369 


(4-Methylphenvl)methvlammo 


Isopropyl 


2-Hydroxyethylainmo 


341 


(2-Chloro-5- 

trifluoromethvbhcnyDmethylamino 


Isopropyl 


2-Hydroxyethylainino 


429 


(5-Fluon>-2- 

trifluoromctiiylphcnyl)methylairuiio 


Isopropyl 


2-Hydroxycthylamino 


413 




Isopropyl 


2-Hydroxyethylainino 


395 


( lRV(4-Methvh3henyl)ethvlanimo 


Isopropyl 


2-Hydiroxycthylainino 


355 


/11>\ XTanlvthvrlXafhvlaTmnrk 


Tcnnronvl 


2-Hydroxyethylainmo 


391 


(2.4-Dichlorophenvl)mcthvlanimo 


Isopropyl 


2-Hvdroxvethylainino 


395 


(2,4-Dicmoro-o- 
methyh)henyl)methvlamino 


Tcnrnnnvl 


2-Hydroxycthylamiiio 


409 




Isopropyl 


2-HydroxyediyIanimo 


395 


(3-Methylphenyl)methylaniiiio 


Isopropyl 


1- 

Hydroxynicthylpropylaniino 


369 


(2-Chlorophenyl)methylammo 


Isopropyl 


1- 

Hydroxyraethylpropylamino 


389 


(3-ailorophenyl)methylammo 


Isopropyl 


1- 

Hydroxymcthylpropylamino 


389 


(2,5-Difluorophcnyl)methylanuno 


Isopropyl 


1. 

Hydroxymethylpropylamino 


391 


( 1 -Naphthyl)methylaraino 


Isopropyl 


1- 

HvdroxvTnethvlDropvlainino 


405 


(3,5-Bistrifluoromcthyl- 
phenyl)inethylainiiio 


Isopropyl 


1- 

Hvdroxvmethvloropvlaniino 


491 


(4-Isopropylphenyl)methylaixiino 


Isopropyl 


1- 

Hydroxymethylpropylamino 


397 


(2-Trifluoroinethylphenyl)incthylanimo 


Isopropyl 


1- 

Hydroxymcthvlpropylaixiino 


423 


(4-Methylphenyl)methylainino 


Isopropyl 


1- 

Hydroxymethvlpropylanuiio 


369 


(4-Chloro-3- 

trifluoromethylphenyDmethyiamino 


Isopropyl 


l- 

Hydroxymethyipropylainmo 


457 


(2-Chloro-5- 

trifluoromethylphenyDmethylamino 


Isopropyl 


l- 

Hydroxymethvbropylaniino 


457 


(5-F1UOIO-2- 

trifluoromcthylphenyl)methylaiiiiiio 




1- 

Hydroxymcthvlpropylammo 


441 
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iVia(lviil+) 


(3,S-Dichlorophenyl)iiiethylammo 


Isopiopyl 


1- 

Hydroxymcthvlpropvlamino 


423 


( 1 R)-(4-Methylphcnyl)cthylamiiio 


Isopropyl 


1- 

Hydroxymcthylpropvlanuiio 


383 


(lRH2-Naphthyl)etiiylaimiio 


Isopropyi 


1- 

HyaroxyinetDVipropyiaiiiiiio 


Hiy 


(2,4-Dichloropbenyl)znethylainmo 


Isopropyl 


1- 

Hydroxymethvlpropylaraino 




(2,4-Dichloro-6- 
methylphenvDmethylamino 


Isopropyl 


Hydroxymethylpropyianiino 


*rj f 


(4-Trifiuoromethylphenyl)methylainmo 


Isopropyl 


1- 

Hydroxvmcthvbropylainiiio 




(3,5-Dichlorophenyl)mcthylammo 


Isopropyl 


2-(2-Hydroxycthylaiiiiiio)- 
ctfaylammo 


AIR 


(3,5-Dichlorophcnyl)mcthylaniino 


Isopropyl 


(2S)*pyrrolomethy lamino 


A'XA 


(4-Oilorophenyl)methylaimno 


Isopropyl 


2-Aminocyclohexylanuno 


414 


(4-Chlorophenyl)inethylanuno 


Isopropyl 


3 -Aminocyclobexy lamino 


414 


(3-FluOTO-6-trifluoromcthyl- 
phenyl)methviaimno 


Isopropyl 


Diethanolamino 


457 


(2-Chloro-5-trifluoromethyl- 
oehnvDmethylamino 


Isopropyl 


2-Aminoethylammo 


4Zo 


(3,5-Bis-trifluoromethyl- 
phenyl)mcthylamino 


Isopropyl 


2-Aminopropylamino 


476 


(2-Trifluoromethyl-phenyl)inethylainino 


Isopropyl 


2-Ammopropylamino 


408 


(4-inethylphenyl)methylamino 


Isopropyl 


2-Aminopropylamuio 


iD4 


(4-Chloro-3-trifluoromethyl- 
pheiiyl)methylainino 


Isopropyl 


2-Aminopropylamino 




(2-Chloro-5-trifluoromethyl- 
phenyDmethyiamino 


Isopropyl 


2-Aniinopropylamino 


4**/ 


FRl- 1 -(4-mcthylphenyl)ethylamino 


Isopropyl 


2-?Twinf>ctbyl^p^^^ 


J ^4 


fRl-l-(2-Naphthyl)ethylamino 


Isopropyl 


2-Aininoethylamino 


390 


(2-Chloro-5-trifluoromcthyl- 
phcnyDmcthylamino 


Isopropyl 


1 -Hydroxymcthy 1-2- 
meiiylpropylamino 


Alt 

4/1 


(3-fluoro-6-trifluoromethyl- 
phcnyDmethylamino 


Isopropyl 


1 -Hydroxymctiiyi-z- 
meUiylpropylamino 




[Rl-l-(4.raethylphenyl)ethYlamino 


Isopropyl 


2 -Aminopropy lamino 


300 


r Rl- 1 -(2-Naphthyl)ethy lamino 


Isopropyl 


2-Aminopropylamino 


404 


(4-Trifluoromethyl-phenyl)mcthylamino 


Isopropyl 


2-Anunopropylamino 


/I AO 

408 


(3 -Mcthy lphenyl)methylainiiio 


Isopropyl 


2-Amino-2- 
methylpropylamino 


368 


(2-Chlorophenyl)inethylainino 


Isopropyl 


2-Amino-2- 
methylpropylamino 


388 


(3-Chlorophenyl)methylamino 


Isopropyl 


2-Amino-2- 
inciDy ipi upy laiiiiiio 


388 


(2,5-Difluorophenyl)methylamiiio 


Isopropyl 


2-Anuno-2- 
methylpropy lamino 


390 


( 1 -Naphthyl)mediy lamino 


Isopropyl 


2-Amino-2- 
methylpropy lamino 


404 


(3,5-Bis-trifluoromethyl- 
phenyDme^ylammo 


Isopropyl 


2-Amino-2- 
methylpropylamino 


490 


(2-Trifluoromcthyl-phcnyl)mctfaylaimno 


Isopropyl 


2-Amino-2- 
methylpropylamino 


422 


(4-Methylphenyl)methylamino 


Isopropyl 


2-Amino-2- 
methylpropylamino 


368 
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R,X 


R, 


R, 


IVlafiVUlT) 


(4-Chloro-3-trifluoromcthyl- 
phenyDmethylamino 


Isopropyl 


2-Ainmo-2- 

m^h vlmionvl nfntnn 


456 


(2-Chloio-5-trifluoroincthyl- 
phenyDmethylamino 


Isopiopyi 


2-Ainino-2- 
methvbropylamino 


456 


(3-Fluoro-6-trifluoionicthyl- 
phenyDmethylamino 


Isopropyl 


2-Animo-2- 
methylpropylamino 


440 


[R]- 1 -{4-Methylpheny Oethylamino 


Isopropyl 


2-Ammo-2- 
mcdiylpropylannno 


382 


[R]- 1 -(2-Naphthy Oethylamino 


Isopropyl 


2-Ainino-2* 
methylproipylainino 


418 


(4-Trifluoromcthyi-phcnyl)mcthylammo 


Isopropyl 


2-Anmio-2- 
mcthylpropylainino 


422 



EXAMPLES 

This Example describes a method for preparing compounds of this invention. The 
synthesis method disclosed in this Example is only slightly modified firom that disclosed in 
Example 1. 




Ra ^2 
6 5 



The following compound was prepared according to the method above. 
Preparation of 2,6-dichloro-9-isopropylpurine (4). 

To a solution of 0.67g of 2,6-dichloropurine in SmL of dry DMF at room temperature 
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was added 0. 16gms (1. 1 eq.) of 50% sodium hydride/oil powder. Upon cessation of 
hydrogen evolution, a large excess (2 mL) of isopropyl iodide was added to the anionic 
solution. This reaction solution was stirred for three days at ambient temperature. The 
reaction was quenched with 30 mL of water and extracted with ethyl acetate (350 mL). The 
5 organic extracts were combined and back washed with 350 mL of water 
followed by 20 mL of brine. The ethyl acetate solution was dried over anhydroxis magnesium 
sulfate and evaporated. The compound was subjected to variable gradient flash 
chromatography on silica gel with hexane/ethyl acetate mixtures and yielded the N-9 product 
and the N-7 isomer. 
10 Preparation of 2-chloro-6-aniUno-9-isopropylpuriDe (5). 

2,6-dichloro-9-isopropylpurine (0.019 g, 0.081 mmol) was dissolved in butanol (0.5 
ml) and aniline (0.044 ml, 0,244 mmol) was added. The reaction mixture was heated to 
120**C for 10 hr, cooled, diluted with EtOAc and washed 3 times with water. The mixture 
was dried over MgS04 and concentrated to an off white solid. 
15 Preparation of 2-diethanolamino-6-(4-phenylaniIino)-9-isopropylpurine (6). 

A solution of 67mgs of 2,6-dichloro-N-9-isopropylpurine and lOOmgs of 
4-phenylaniline in 1 mL of n-octanol was heated to 80°C for 24 hours. The n-octanol was 
removed in vacuo and then replaced with 1 mL of 40% diethanolamine in DMSO. The 
solution was heated at 130**C for 48 hours. The reaction was cooled to ambient 
20 temperature then diluted with 10 mL of water and subsequently extracted with ethyl acetate 
(3X30 mL). The organic extracts were combined and back washed with 3X20 mL of water 
followed by 10 mL of brine. The ethyl acetate solution was dried over anhydrous magnesium 
sulfate and filtered and the solvent was evaporated. The 65mgs of crude product was 
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crystallized from THF-ether solution. 

Table 3 below identifies compounds of this invention that were prepared according to 
the general synthesis method set forth in this Example. 



TABLES 

Compounds Prepared By The Method Of Example 3 



R,X 


Rt 




/S_miinnlmv1^!iiniTm 


Isopropyl 


CI 


/A-iiiiinnlinvnnTnitm 


IsooroDvl 


CI 




Isopro?>yl 


CI 




Isonroovl 


CI 




Isopropyl 


a 


Ki itvl n n i 1 i n n 


Isopropyl 


CI 


( S(~mi m n1 invl^flmino 


Isopronvl 


Dlethanolamino 




Isopropyl 


Diethanolainino 




Isopropyl 


Diethano lamino 




Isopropyl 


D iethanolamino 


j'lmimudiiiiiinj 


Isopropyl 


Dlethanolamino 


A— hi itvl nn 1 {inn 


IsoproDyl 


Diethanolamino 


y V/^\^ LLiVJ A. J ^ KJSm^k 1 a t\J 111 in^tSJ 1 y > joi lliilvr 


IsooroDvl 


a 


iL-m nmhnHnrv>?*meth vlamino 


Isopropyl 


a 


/A-nminnciilfnnvl.nfi^nvl^TnpthvlflTTlino 


Isopropyl 


a 


A—limmnii nil inn 


IsODTODVl 


diethanolamino 


^ A./1i/^Vi1nm!ini1inn 


IsoDroovl 


diethanolamino 


^y^fJ-f 1 -mAtlivl\nvrmliHinvl^ptli vlflminn 


IsODIODVl 


diethanolamino 


'l_l%ri'»tmanilinn 


Isopropyl 


a 


A.m ^th ewxrn n i 1 i nr% 


ISQPTQPVl 


diethanolamino 


4-iodoaiiilino 


Isopropyl 


CI 


3-iodoanilino 


Isopropyl 


CI 


3-methoxvanilino 


Isopropyl 


CI 


2-( 1 -piperidiny l)ethy lamino 


Isopropyl 


diethanolamino 


2-( l-pyrrolidinyOethylamino 


Isopropyl 


diethanolamino 


(l-indanyDamino 


Isopropyl 


diethanolamino 


2-( 6-cthoxybenzothia2oly Oamino 


Isopropyl 


diethanolamino 


4-moTphoiino-2-methylammo 


Isopropyl 


diethanolamino 


(4-aminosulfonyl-phenyl)methylainino 


Isopropyl 


diethanolamino 


4*bromoaxiilino 


Isopropyl 


diethanolamino 


3,4-dichloroanilino 


Isopropyl 


diethanolamino 


2-(2-( l-methyl)pyrrolidinyl)ethylaniino 


Isopropyl 


diethanolamino 


3-bTomoaiiilino 


Isopropyl 


diethanolanuno 


4-inethyoxyanilino 


Isopropyl 


diethanolamino 


4-iodoanilmo 


Isopropyl 


diedianolamino 


3-iodoanilino 


Isopropyl 


diethanolamino 


3-methoxyaniiino 


Isopropyl 


diethanolamino 


2-( 1 -piperidinyl)ethylamino 


Isopropyl 


diedianolamino 


2-( 1 -pyrrolidinyi)ethy lamino 


Isopropyl 


diethanolamino 


(l-indanyDamino 


Isopropyl 


diethanolamino 


3-iodoniiino 


Isopropyl 


diethanolamino 
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/jT<»t>iflnolainmo 



3'phenoxyanilino 



Isopropyi 



4-iodoaiiilino 



Isopropyi 



diethanolanano 
dietfaanolammo 



4-phenoxyanilino 



Isopiopyl 



3-phenoxyanilino 



Isopropyi 



diethanolammo 
dietfaanolamino 



2-fluorcnylainino 



Isopropyi 



I-flttorenyiamino 



Isopropyi 



diethaTiolamino 



l-anthraccnylamino 



Isopropyi 



1 -antoacenylamino 



Isopropyi 



2-(6'ethoxvbeiizothiazoiyl)animo 



Isopropyi 



diethanolamiiio 



dietfaanolaniino 



dieAanolamino 
diethanolanuno 



n-indanyi)ainmo_ 



Isoproi>yi 



2-(6-ethoxvbeD20thia2olvl)aiDino 



Isopropyi 



4-moTpholino-2-methylamino 



Isopropyi 



(4-aminosulfonvl'PheDYnniethviamino 



Isopropyi 



dietfaanolammo 
dietfaanolamino 



dietfaanolamino 
dietfaanolamino 



4-bromoanilino 



3 .4-dicfaloroanilino 



2*(2-( l-metfaYl)pvTrolidinvnetfaylamino 



Isopropyi 



Isopropyi 



Isopropyi 



dietfaanolamino 



dietfaanolamino 



3'bromoanilino 



Isopropyi 



dietfaanolamino 
dietfaanolamino 



4-methoxyanilino _ 



Isopropyi 



4-iodoaniIuio 



Isopropyi 



dietfaanolamino 
diftbanplamino 



3-iodoanilino 



Isopropyi 



3-metfaoxyanilino_ 



Isopropyi 



2-( 1 -piperidinvDetfavlamino 



Isopropyi 



dietfaanolan^o 



dietfaanolamino 



2-( l-Pvrrolidinvl)ethvlamino 



Isopropyi 



(l-indanyl)amino 



Isopropyi 



3-iodoanilino 



Isopropyi 



3-pheoxyanilino 



Isopropyi 



4-iodonilino 



4-phenoxyanilino 



Isopropyi 



Isopropyi 



dietfaanolamino 



diethanolan^o 



diethanol^oino 



dietfaanolamino 



dietfaanolamino 



dietfaanolamino 



3-pfacnoxyanilino 



Isopropyi 



dietfaanolamino 
dietfaanolamino 



2-fluorenvlamino 



Isopropyi 



1-fluorcnylamino 



Isopropyi 



dietfaanolamino 
dietfaanolamino 



2*antbiacenvlaniino 



Isopropyi 



1 -antfaraceny lamino 



Isopropyi 



2-(6-ethoxybenzothiazolvl)ainino 



Isopropyi 



(2-biphenvl)inethylaniino 



Isopropyi 



j4-biphenyl)methylamino 



Isopropyi 



2-naphthyhnethylamino 



Isopropyi 



1-naphthylmctfaylamino 



Isopropyi 



dietfaanolamino 



dietfaanolamino 



die^anoi^nmo 



dietfaanolamino 



dietfaanolamino 



dietfaanolamino 



(4-Chlorophenyl)mcthylamino 



Isopropyi 



(4-FIuorophenvl)metfavlanmio 



Isopropyi 



Dietfaanolamino 



Dietfaanolamino 



(4-Methoxyphenyl)mctfavlaniino 



Isopropyi 



5-Aminopentvlamino 
Dietfaanolamino 



(4*Trifluorometfaylphenvl)mctfavlamino 



Isobutyl 



(4-TrifluoromethylphenYl)niedivlamino 



Isopropyi 



Dietfaanolamino 



(4-Chlorophenyl)metfaylamino 



Isopropyi 



( 4-Fluorophcny l)methvlamino 



Isopropyi 



(4-Fluoropfaenyi)methylamino 



(S)-2-Ainino-3- 
pfaenylpropylamino 



2-Aminoethvlamino 



Isopropyi 1 (D)-l-Hydroxymcthyl-2- 
mediyl-propvlamino 



(4-Fluoropfacnyl)methylamino 



Isopropyi 1 (L)-l-Hydroxymetfayl-2- 

metfavl-propylamino 
Isopropyi I (D)-l-Hydroxymcthyl-2- 



(4-Chlorophenyl)methylamino 



metfayl-propylamino 



wo 00/44750 



49 



PCT/USOO/01407 





Rt 


R, 


(4-Chlorophenyl)inethylamino 


Isopropyl 


(L)-l-Hydroxymethyl-2- 
methyl-propvlamino 


(4-Ciiioropiiciiy ijiDCuiy lamino 


ISODIODVl 


2-Hydroxy-2-phciiyl- 
ethylaxnino 


f 4-oiuon)pn6iiy 1 ^znciuy lauuuu 


Isopropyl 


2.Aimiu>-Nl-(2- 
hYdroxyctiivl)ethylaniiiio 


/ 1 nrrknhf»nvnmeth viamino 


Isopropyl 


2.Ainmo-N2-(2- 
hydroxyedivDethylaixiiiio 


(4-Chlorophenyl)incthylaimno 


Isopropyl 


(S)-2-Phenyl- 1 -carboxamido- 
ediylamxno 


(4-Chlorophcnyl)methylamino 


Isopropyl 


2-Aniino-N2-{2- 
hydroxyetiiyl)-Nl- 
(hvdroxyetiiyl)ethylainino 


/'dJ!^ii 1 fnnamidotjhenvl toethvlainino 


Isopropyl 


2-Aininoethvlainmo 


(4-Fhiorophenvninetfaylaiiiino 


2-Oxo-3-butyl 


Diethanolamino 




2-Oxo-3-butyl 


2-Aniinoethy lamino 




2-Oxo-3-butyl 


Diethanolamino 


tA r^lnmnhpmvlVm^thvlATTlinO 


2-Oxo-3-butyl 


2-Aminoethylainino 


/A V/f^t'KvlnVipnvnmpthvlamiilD 

(*r''lVlcmyipiICUyi^mwmjf miiiiiiv 


Isopropyl 


l-Hydroxymeliiyl-2-methyl- 
propylamino 


X>f0*^\r1-nli^nvl^mf*thvl amino 
1 j~iVl6lIiyipllCIiy I ^uiciiij iniiiinv 


Isopropyl 


1 -Hydroxyinethyl-2-methyl- 
propylamino 


(4-Chlorophcxiyl)methylammo 


Isopropyl 


2-(N2-dimcthylamino)-N 1 - 
benzyl*cthy lamino 


(4-Chlorophcnyl)methylaiiiino 


Isopropyl 


l-Carboxamido-2-mcthyl- 
propylamino 




Isopropyl 


2-Armnoethylainino 


(4-Chloropfaenyl)methylaiiimo 


Isopropyl 


3 - Aminopropylamino 


(4-Qilorophenvl)inethylamino 


Teonronvl 


5- Aminopenty lamino 


(4-Chlorophenyi)methylainino 


Isopropyl 


2-Amino-2-inethyl- 
ethylamino 


(4-Chlorophenyl)methylaiiiiiio 


Isopropyl 


(SH+)-i- 

(Hvdroxymethyl)propylamin 
o 


(4*Uiuoropueny 1 jinctay laimiio 


IsonrODvl 


(R)^.)-l. 

(Hydroxymethyl)propylamin. 

0 


J—Pli 1 nmnhenvl^methv lamino 


Isopropyl 


(SH+)-i- 

CHydroxymethyDethylamino 


r4-Chloroohenvl^niethvlainixio 

1 vt'AAWUj 


Isopropyl 


(RH-)-l- 
(HydroxymcthyDcthylamino 


(4-Chlorophenyl)niethylaniino 


Isopropyl 


(SH+)-2- 

Hydroxypropylamino 


(4-Chloropheiiyi)methylamino 


Isopropyl 


(RK-)-2. 
Hydroxypropylamino 


(4-Fluoroohenyl)inethvlammo 


Isopropyl 


2-Ainino-propylamino 


(3-Chloroohenvl)methylamino 


Isopropyl 


Diethanolamino 


O-ChlorophenyDmcthviamino 


Isopropyl 


2-Aminoethylaniino 


(2-Trifluotometiivlphenvl)incthylaiiiino 


Isopropyl 


Diethanolamino 


(2-Trifluoromcthylphcnvnmethylanimo 


Isopropyl 


2-Aniinoethylamino 


(4-Chloro-3-trifluoromethy^henyl) 
methylamino 


Isopropyl 


Diedianolamino 


f4-Chloro-3-trifluoroinethvtohcnyi) 


Isopropyl 


2-Aniinoethylamino 



wo 00/44750 



PCrAJSOO/01407 



50 





R, 


R, 


3.S-Dichlorophenyl)inethvlamino 

;3.5-Dichloropfaenynmethvlainmo 
f2-Trifliioromethvl-phcnyl)inetJiylanimo 

(3-Chlorophe«vl)methviaroino 

/"^-rhloronhenvnmethylMnmo 


Isopropyl 
Isopropyl 
Isopropyl 

Isopropyl 
Isopropyl 


DietiiAnolamino 
2-Aimno-cthylanuno 
2-(N2-diinethylaixmio)-Nl- 
bcnzvl-cthylamino 

2-AminoethyLaiiuilo 


(2-Triflttorome&Ylphenvl)inetfaylainmo 
n Triflnnromethvlohcnyl)nietiiylaimno_ 
(4-Chloro-3- 

fnftnnrnTnethvlnheiivDinethylanuno 


Isopropyl 
Isopropyl 
Isopropyl 


Diethanolamino 
2- A minoetiiy lamino 
Dietfaanolamino 


(4-Chloro-3- 

★wfii 1 nrnmpth vlnhenvHineliiylainiiio 
(3^5-DichlQrophePvl)niethvlammo 


Isopropyl 
Isopropyl 


2-Axninoethylanimo 
Diethanolamino 


(2-Trifluoroinethylphenyi)methylainmo 


Isopropyl 
Isopropyl 


2.Aniinoethvlaniino 
2-(N2-Dimethylamino)-Nl - 
benzyletfaylaniino 


(3-Ciiloropiieiiyi;nieiny loiuiuu 


Isopropyl 


2-(N2-Dimetiiylainino>N 1 - 
benzylethvlamino 


(3,5-Dichlorophcnyl)racthylainmo 


Isopropyl 


2-(N2-Dimcthylanuno)-N 1- 
benzyletfaylamino 


(4.Chloro-3- 

trifluoiomethylphenyDmethvlainino 


Isopropyl 


2-(N2-Dimctiiylanuno)-N 1- 
benzvlethylamino 


(4-Ciiloropixeiiy i jmeuxyiaiiuiio 


Isopropyl 


2-Anxino-2- 
mcthvlpropylamino 


(4- r luoropucny i^nicuiy loiuuiu 


Isopropyl 


(SH2- 

Tetrahydrofuranyl)niethylam 
ino 


(4-Fluorophenyl)inethylammo 


Isopropyl 


(RH2- 

Tctrahydrofuranyl)inethylam 
ino 

Diethanolanuno 


(4-Methvlohcnyl)methvlaiiiino 
(4-Fluorophenyl)mcthylainmo 


Isopropyl 
Isopropyl 


2-Hyaroxy-l- 
methvlcthylamino 


(4-Fluorophenyl)methylainmo 


Isopropyl 


(S)-2-Hydroxy-2- 
methvlcthylamino 


(4-Fluorophcnyl)methylainino 


Isopropyl 


(R)-2-Hydroxy-2. 
methylethylamino 


(4-Fluorophenyl)inethylainino 


Isopropyl 


1- 

HydroxYmethvlPTOpylamino 


(4-Flurophenyl)methylainmo 


Isopropyl 


2-Ainino-2- 
methvlpropylamino 
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EXAMPLE 4 

This Example describes a method for preparing compounds of this inventioa The 
synthesis method disclosed in this Example is only slightly modified firom that disclosed in 
5 Example 1. 




10 



The following compound was prepared according to the method above. 
Preparation of 2,6-dichloro-9-lsopropylpnrine (4). 

The 2,6-dichloropurine (5.00 g, 26.46 mmol) was suspended in 55 ml of dry DMF at 
room temperature and treated with sodium hydride, 60% dispersion (1.27 g, 31.75 mmol) 
added in portions. After stirring for 1 hr, 2-iodopropane (4.5 ml. 44.98 mmol) was added and 
the reaction stirred for 2 days. The reaction was poured into diethyl ether and washed once 
with saturated sodium bicarbonate solution and once with water. The mixture was dried over 
15 anhydrous sodium sulfate and concentrated in vacuo. The concentrate was chromatographed 
silica gel eluting with 10% acetone in dichloromethaiie solution to give the desired N-9 



over I 
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alkylation product as a white solid. 

Preparation of l-chloro-H^-methylmercapto) aiiilino-9-isoproplypurine (5A). 

2,6-DichloK)-9-isopropylpurine (0.15 g, 0.649 mmol) was dissolved in n-butanol (4 
ml) and 4-(methylmercapato) aniline (0.089 ml, 0.714 mmol) and tricthylamine (0.20 ml, 1.43 
mmol) were added. The reaction mixture was heated at 80° overnight. The cooled reaction 
was diluted ethyl acetate and washed 1 x IM HQ, 1 x saturated sodium bicarbonate, and 1 x 
brine before being dried with anhydrous sodium sulfate and concentrated in vacuo. The 
residue was chromatographed over siUca gel and elating with 2% methanol in 
dichloromethane to give the desired product as a white solid. 

Preparation of 2-diethanolainine-6-(4-methylmercapto) anaino-9-isopropylpurine (6A). 

The purine (0.18 g, 539 mmol) was dissolved in N-methylyrrolidinone (3 ml) and 
diethanolamine (1 ml) and then heated at 120»C overnight. The cooled reaction was poured 
into diethyl ether and washed three times with water before drying over anhydrous sodium 
sulfate and concentrating in vacuo. The residue was chromatographed over silica gel eluting 
with 5% methanol in dichloromethane to give the desired product as an off-white soUd. 'H- 
NMR(8, CDCl,) : 8.08(s,lH), 7.58(d, 2H), 7.47(s,lH), 7.18(d, 2H), 4.95(br s, <2H), 4.52(m, 
IH), 3.94(m, 4H), 3.83(m,4H), 2.43(s. 3H), 1.47(d, 6H). 
Preparation of 4-(2-thienyl) benzonitrile. 

Some R,' groups must first be synthesized before reacting with the 2,6-dichloro-9- 
isopropylpurine. These groups can be synthesized through various coupling methods and 
other synthetic procedures known to those skilled in the art of organic synthesis. 

To a pressure tube was added 4-bromobenzonitrile (0.20 g, 1.10 mmol), 
tetrakis(triphenylphosphine) palladium (0) (0.127 g, 0.1 eq) and 2-thiopheneboronic acid 
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(0.21 1 g, 1.65 mmol). The reaction was flushed under vacuum and flushed with dry nitrogen 
three times. Following flushes, ethyleneglycol dimethyl ether (5.5 ml) and an aqueous 
solution of sodium carbonate (2.53 ml, IM) were added to the tube. The tube was then sealed 
and heated at 80**C overnight The cooled reaction was the diluted with diethyl ether and 

5 washed twice with water before drying over sodium sxdfate and concentrating in vacuo. The 
residue was chromatogrqjhed over silica gel eluting with 10% ethyl acetate in hexane to give 
the desired product as a white solid. 
Preparation of 4-(2-thienyl) benzylamine. 

The 4-(2-thienyl)benzonitrile (0.086 g, 0.464 mmol) was dissolved in dry 

10 tetrahydrofiiran (1.6 ml) before lithium aluminum hydride (0.46 ml, 0.464 mmol, 1 M in 
THF) was added dropwise. The reaction was allowed to stir at room temperature overnight 
TLC (5% methanol in dichloiomethane) still showed starting material remaining. Another 1 
eq of LAH was added. After an additional hour, the reaction was quenched by the Fieser and 
Fieser method using wager (17.46fil), aqueous sodium hydroxide solution (17.46fil, 15% 

15 sohi.), and water (52.37 ^1) added sequentially to the reaction. The reaction was then diluted 
with diethyl ether and water and extracted twice with diethyl ether before drying over sodium 
sxilfate and concentrating in vacuo. The residue was carried on crude without any further 
purification. 

Table 3 below identified compounds of this invention that were prepared according to 
20 the general synthesis method set forth in this Example. 
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Table 4 

Compounds Prepared By The Method of Example 4 



R,'-X 


R2 


R3 


CI 


Me 


CI 


etfaanolamino 


Me 


ethanolamino 


cyclopropyhnethylainino 




sopropyl 


CI 


cyclopropylmetiiylainiiio 


i 


sopropyl 


dietfaanolamino 






sopropyl 


a 


3-phenoxyaiiiiino 




sopropyl 


CI 


4-iodoanilinn 




sopropyl 


a 


3 .»Tnino<)uiiioiino 


i 


sopropyl 


a 


3 5-'^ini*™^niliiio 




sopropyl 


diethanolamino 


CI 


ep 


oxymediyl 


a 




2,3-di] 


livdroxvpropvl 


diethanolamino 


4-phenylanilino 




sopropyl 


diethanolamino 






isopropyl 


CI 


2-naphthalenylinethylamino 




sopropyl 


a 


I -naphthaleny Imethy lamino 




isopropyl 


a 


2-phenvibcnzylammo 




isopropyl 


Cl 


3-quinolinylainmo 




isopropyl 


diethanolamino 


5 -quinolinylamino 




isopropyl 


diethanolamino 


6-g^?iti olinylamiiio 




isopropyl 




S-Quinoiinylamino 




isopropyl 


diethanolamino 


n-butyiamino 




isopropyl 


a 


4-( 2-thiopheny nbeozy lamino 




isopropyl 


deithanolamino 


4-(2-thiophenyl)benzylainmo 




isopropyl 


Cl 


3-thionxcthoxyf>"» " 




isopropyl 


Cl 


4-thioinetboxyaniliiio 




isopropyl 


a 


3-diioinethorxyfTiilinn 




isopropyl 


diethanoamino 


4-thiomethoxyanilino 




isopropyl 


diethanoamino 


4-(2-pyridmvl) benzylamino 




isopropyl 


a 


3 -methoxybcn^lanuiio 




isopropyl 


Cl 


3 4-dinicthoxybcnTylaTniTio 




isopropyl 


Cl 


3.4,5-trimethoxycnzylaiiimo 




isopropyl 


Cl 


"^-mpthmfvhpTiTvlaiTiino 




isopropyl 


diethanolamino 


"X A^imAtVinTvKmTvlflTfiinn 


Isopropyl 


diethanolamino 


3,4,5-trimcthoxbcnzylainino 


Isopropyl 


diethanolamino 


4-(3-thiophenyl)benzylammo 


Isopropyl 


a 


4*(4-metho}cphenyl) benzylamino 


Isopropyl 


Cl 


4^4.bromophenyl) benzylamino 


Isopropyl 


diethanolamino 


4-(3- methoxyphenyl) benzylamino 


Isopropyl 


diethanolamino 


4^4.]:nethoxypheny) benzylamino 


Isopropyl 


diethano lamino 


4-(3-tbiophenyl) benzylamino 


Isopropyl 


diedianolamino 


4-(3-methylpheny) benzylamino 


Isopropyl 


Cl 


4-(4-methylphenyl) benzylamino 


Isopropyl 


Cl 


4-(4-thfIuoromethylplienyl) 
benzylamino 


Isopropyl 


Cl 


3-(4 nithlophenyl)anilino 


Isopropyl 


a 


3-(4-nitrilophenyl)anilino 


Isopropyl 


diethanolamino 


4-(2-pyridinyl)benzylamino 


Isopropyl 


Cl 


4-(2-pTyi(linyl)benzylamino 


Isopropyl 


diethanolamino 
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EXAMPLES 

This Example describes a method for preparing compounds of this invention. The 
synthesis method disclosed in this Example is only slightly modified from that disclosed in 
Example 1. 





The following compoxmd was prepared according to the method above. 

10 Preparation of 2-amino-6-chloro-9-methylpurine (7). 

The 2-amino-6-chloropurine (1.08 g, 6,4 mmol) was suspended in dry DMF (75 ml) 
and treated with sodium hydride, 60% dispersion (0.28 g, 7 mmol). The suspension was 
stiired for 15 min before iodomethane (0.44 ml, 7.06 mmol) was added and the resulting 
yellow solution stirred for 1 hr 45 min. The solid was filtered and the filtrate evaporated 

15 before addition of water for 10 min. The resulting solid was filtered and dried overnight to 
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give the product as a mixture of N-7 and N-9 alkylation products. The residual liquor was left 
overnight and more crystals were collected the next day and dried. 
Preparation of 6-chloro-2-(2-methoxyacetylamino)-9-methylpurine (8). 

The mixture of isomers ftom above was dissolved in dichloromethane and pyridine (2 
5 eq) followed by treatment with methoxyacetyl chloride (4 eq). The reaction was stirred at 
room temperature until complete. The reaction was evaporated and filtered through a plug of 
silicia gel eluting with 2% methanol in dichloromethane followed by purification on a 
chomatotron using silica gel and eluting with 2% methanol in dichloromethane to isolate the 
desired product. 

10 Table 5 identifies compounds of this invention that were prepared according to the 

synthesis method set forth in this Example. 

Tables 



Rl 


R2 


R3 


CI 


Me 


H 


CI 


Me 


2-niethoxyacetylainmo 



15 
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EXAMPLE 6 

This Example describes a method for preparing compounds of this invention. The 
synthesis method disclosed in this Example is only sUghtly modified from that disclosed in 
Example 1. 




N-mrthylpynmiidlnonB 




The following compound was prepared according to the method above. 
Preparation of 2-chloro-6-(4-phenyl benzylamino) purine (9). 

The 2,6"dichloropurine (5.0 g, 26.45 mmol) was suspended in n-butanol (50 ml) and 
the 4-phenylbenzylamine (6.61 g, 29.1 mmol) and triethylamine (4.1 ml, 29.1 mmol) were 
added- The solution was heated at 120**C overnight then cooled. Filtered off product using 
excess n-butanol and washed precipitate with 100 ml IM HCl and 200 ml water. The solid 
was dried in vacuum over overnight at 70**C to give the desired product as a pale yellow solid 
Preparation of 2-diethanolamino-6-(4-phenyl benzylamino) purine (10). 
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-me 2-chloro-6-(4-phenyl benzylamino) purine (2.0 g, 5.96 mmol) was added together 
with diethanolamine (1 1.4 ml. 1 19.2 mmol) and N-methylpynolidinone (10 ml) and heated at 
120-C overnight. The cooled reaction was poured into dichloromethane and washed twice 
with water. The organic layer was dried with anhydrous sodium sulfate and concentrated in 
vacuo to give the desired product as a pale green soUd which was further dried in vacuum 
oven at TCC for 2 days. 

Preparation of 2-diethanolammo^4-phenyl benzyIamino)-9.methylpurine (11). 

The 2-diethanolamino-6-(4-phenyl benzylamino) purine (0.050 g. 0.124 mmol) was 
dissolved in dry DMF and treated wit sodium hydride, 60% dispersion (5.5 mgs, 0.136 mmol) 
for 1 hr. iodomethane (0.009 ml, 0.148 mmol) was added and the resultant solution stirred at 
room temperature overnight. Poured reaction into dietiiyl ether and washed twice with 
saturated sodium bicarbonate solution before drying over anhydrous sodium sulfate and 
concentrating in vacuo. The residue was chromatographed over silica gel eluting witii 5% 
methanol in dichloromethane to give the produce as a white soUd. 

,H-NMR(8. CDC13): 7.55 (m,4H), 7.41 (m. 4H) 7.35(m, 4H). 6.41 (br s, < IH), 5.10(br s, 
<2H), 4.72 (br s, 2H), 3.86 (m, 4H), 3.74(m, 4H), 3.59(s. 3H). 

Table 5 identified compounds of this invention tiiat were prepared according to tiie 
synthesis method set fortii in this Example. 

Table 6 

Compounds Prepared By The Method of Example 6 



R2 



R3 

diethflnolamino 



4-phenvlbenzvlainino 



Medryl 



4-phenylbeigvlaiiiino 



Cyclopentyl 



diethanolamino 



4-phenylbeii2vlaniino 



Myl 



diethanolamino 
diethanolamrino 



4-phenvIbenzvlamino 



Benzyl 



4-plienvlbenzvlamino 



3-methylbutyl 



die&anolamino 



4-plienylbenzvlamino 



Isobutyi 



diethanolainino 
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4-phenylbenzvlainmo 


t-butylacetate 




4-pheDylbenzvlainmo 


Methylacetate 




4-phenylbenzvlaniino 


Cyclobutvl 




4-phenvlbenzylaxnmo 


Ethvl 






Propyl 


diethanolamino 
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EXAMPLE 7 

Composition of this invention were evaluated in the following assays. 
CDK2 assays; 

Compositions of this invention were assayed to determine their CDK2 inhibitory 
5 activity. The assay system (total volunje of 50 contained 50 mM Tris-Cl, 
pH 7.4, 10 mM MgCl^, 5 mM DTT, 1 ng of histone HI, 30 ^M ATP (1 (iCi of gamma^^ 
labeled ATP), lOjigofBSA and 1 ng of purified CDK2. After incubation at SO'-C for 
30 min, the reaction was terminated by the addition of 10 ^l of 10% TCA and the 
samples were blotted onto to nitroceUulose filters. These filters were washed 
10 extensively in 10% TCA and assayed for radioactivity. Blanks contained no enzyme. 
To ascertain the potency of various compounds of this invention, the compounds were 
added to the above assay at concentrations ranging firom 100 to 0.02 ng/ml. After 
incubation at 30 min., the assay tubes were processed as above. In all assays, 
various concentrations of olomoucine were added and were used as a standard 
15 positive control. The IC50 (enzyme) listed in Table 7 is defined as the concentration 
required to inhibit CDK2 activity by 50%. 
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EXAMPLES 

r^}\ PYnliferation Assays; 

Early passage rat aortic smooth muscle cells (CV Therapeutics Cell repository) were 
seeded in 48 well dishes (Falcon, ml/well) at a density of 20,000 cells/ml of DME containing 
5 5% heat inactivated bovine serum. The cells were incubated in a standard tissue 
culture incubator for 48 hr. The medium was aspirated and the weUs were 
replenished with 0.2 ml of ftesh medium. Compounds of this invention were 
added at concentrations ranging from 100 to 0.37 ng/ml. After 48 hr incubation, 
the medium was aspirated and the cultures were treated with 0.2 ml of saline 0.25 
10 ^l of phenozine methosulfate solution containing MTS (Cell Titer 96* Aqueous 
Non-radioactive cell proUferation assay kit. Catalog # G 5430, Promega, 2800 
Woods HoUow Road, Madison, WI 53711-5399). The IC^o cells listed in Table 6 is 
defined as the concentration required to inhibit cell proliferation by 50%. 
Olomoucine at various concentrations was added and was used as a standard 
15 positive control. 

TABLET 





R2 


R3 


IC„ Oig/mL) 
enzyme 


cells 


bcnzylamino 


Me 


Ethanolamino 


7 


70 


4-methoxybcnzyIamino 


H 


CI 


60 


NA 


4-methoxybenzytainino 


Me 


CI 


6 


>70 


4-methoxybenzylamino 


Me 


Ethanolamino 


4 


48 


4-chlorobenzyloxy 


H 


CI 


60 


NA 


4-chtorobenzyloxy 


Mc 


CI 


60 


NA 


4-chlorobenzyloxy 


trifluoromethyl 


CI 


>60 


NA 


4-niethoxybcnzylammo 


isopropyl 


CI 


4 


77 
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R,*-X 


Kx 


R3 


»mmms^ 

enzyme 


IC«. (ue/mL) 
cells 


4-inethoxybenzylammo 


isopTOpyl 


Ethanolamino 


4 


43 


4-methoxyben2ylammo 


Me 


Diethanolamino 


4 


48 


4-mcthoxybcnzyiamino 


2-melhylpropyl 


CI 


60 


>70 


ethanolamino 


Me 


Ethanolamino 


>60 


>70 


4-mcthoxybcnzylamino 


trifluoromethyl 


CI 


>60 


>70 


4-methoxybenzylaniino 


benzyl 


CI 


>60 


>70 


ethanoiamino 


H 


Bcnzylamino 


>60 


NA 


4-mcthoxybenzylamino 


isopropyl 


Diethanolamino 


0.2 


2.1 


4-methoxybenzylaxnino 


perfluoroisopropyl 


CI 






4-mcthoxybenzylamino 


perfluoroisopropyl 


Diethanolamino 




NA 


4-methoxyben2yIammo 


ispropyl 


3-pyrToline 


1 
1 




4-methoxybenzyiamino 


hydroxyethyl 


Diethanolamino 


A C 


DX 


4-mcthoxybenzylamino 


isopropyl 


Serinol 


0.4 


15 


4-mcthoxybenzylamino 


isopropyl 


1 ,3-diamino-2- 
hydroxypropanc 


0.6 


25 


4-methoxybcnzylamino 


3-cyanopropyl 


CI 


>60 


NA 


4-mcthoxybenzylamino 


3-chloropropyl 


CI 


>60 


NA 


A.fnpthnYvhen7vlaniino 


benzyl 


CI 


>60 


NA 


4-mcthoxybcnzylamino 


Methyl 4- 
carboxybenzyl 


CI 


>60 


NA 


4-methoxybenzylamino 


Naphthaloylethyl 


C! 


>60 


NA 


4-chlorobenzylamino 


Trifluoromethyl 


CI 


1 


NA 


4-methoxybenzylamino 


isopropyl 


N-(2-cyanopropyi)- 

pyridylmcthyl)- 
amino 


I 


NA 


4-methoxybenzylamino 


isopropyl 


2-(hydroxymcthyl> 
3-methylbutan-2- 
amtno 


I 


NA 


4-methoxybenzylamino 


isopropyl 


3- 

hydroxypiperidino 


1 


NA 


cyciohexylmetbylamino 


isopropyl 


CI 


1 


NA 


piperonylamino 


isopropyl 


Diethanolamino 


0.8 


NA 


4-methoxybenzyiamino 


isopropyl 


Diisopropanolamin 

0 


0.8 


NA 
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R2 


R3 


IC„Oig/mL) 
eoayme 


IC„ Oig/mL) 
ceUs 

NA 


anilino 


isopropyl 


CI 




A-tnethoxybenzylamino 


isopropyl 


N-ba)zvl*N-2- 
hydroxyeftylamino 




NA 


4-phenylanilino 


isopropyl 


Diethanolamino 


0.6 


NA 


4-phenylbenzylainino 


isopropyl 


Diethanolamino 


0.6 


NA 


4-phenyibenzylainino 


isopropyl 


3 -amino- 1,2- 
propanediol 


0.6 


NA 


4-{2. 

thiopheny l)benzy lamino 


isopropyl 


Diethannolamino 


0.5 


NA 


A tA ■ ■ - 1—1- .1 \ 

4-(4-metnyipnenyi) 
benzylamino 


isopropyl 


Diethanolamino 




NA 


4-{4- 

trifluoromcthyiphcnyl) 
benzyalmino 


isopropyl 


Diethanolamino 


0.6 


NA 


4-thioincthoxyaniimo 


isopropyl 


CI 


0.6 


NA 


3-{4-nitrilophcnyl) 
anilino 


isopropyl 


Diethanolamino 


0.5 


NA 


3 •thiomethoxyanilino 


isopropyl 


Diethanolamino 


0.1 


NA 


4-thiomethoxyanilino 


isopropyl 


Diethanolamino 


0.07 


NA 


3 -mcthoxy benzylamino 


isopropyl 


CI 


0.9 


NA 


4-{2-pyridiny!) 
■ benzylamino 


isopropyl 


Diethanolamino 


0.16 


NA 


vh^n7vlflmino 


isoDroovl 


Diethanolamino 


0.5 


XT A 

NA 


(4- 

Chlorophenyl)methyla 
mino 


Isopropyl 


Dietfaanolamino 


0.12 


0.3 


(4- 

Fluorophenyl)methyla 
znino 


Isopropyl 


n i ftth annlamino 


0.15 


2.2 


(4- 

Trifluoromethylphenyl) 
methylaxniiio 


Isobutyl 


Diethanolamino 


59 


NA 


(4- 

Tiifhioromethylphenyl) 
metbylamino 


Isopropyl 


Diethanolamino 


0.56 


NA 


(4- 

Chlorophenyl)niethyla 
mino 


Isopropyl 


{S)-2-Amino-3- 

nhenvlnranvlainino 


1.07 


NA 


(4- 

FluorophenyOmethyla 
mino 


Isopropyl 


2- 

Aitunoethylamino 


0.17 


1.4 


(4- 

FIuorophenyl)methyla 
xniiio 


Isopropyl 


{D)-l- 
Hydroxymethyl-2- 
methyl- 
propylamino 


0.06 


2.7 


(4-Fluoropfaenyl) 
methylandno 


Isopropyl 


(L)-l- 
Hydroxymc&vl-2- 


0.19 


NA 
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R2 


R3 


IC„ (Mg/mL) 
enzyme 


IC„ Oig/mL) 
ccUs 






racthyl- 
propylamino 






(4- 

Chloiophenyi)xnethyia 
xnino 


IsopEopyl 


P)-l- 
Hydroxymcthyl-2- 
methyl- 
propylamino 


0.19 


NA 


(4- 

Chlorophcnyi)raethyla 
nuno 


Isopropyl 


(L)-l- 
Hydroxymcthyl-2- 
mctiiyl- 
propylamino 


0.05 


NA 


(4- 

ChlorophenyOmcthyla 
mino 


Isopropyl 


2-Hydroxy-2- 
phenyl-ethylamino 


0.08 


>5 


(4- 

Chlorophenyl)metbyia 
mino 


Isopropyl 


2-Amino-Nl-(2- 
hydroxye&yl)elJiyl 
amino 


0.07 


0.2 


(4. 

Chlorophenyl)methyia 
mino 


Isopropyl 


2-Aniino-N2-(2- 
hydroxyethyl)cthyl 
amino 


2.02 


NA 


(4- 

Chlorophenyi)methyia 
mino 


Isopropyl 


(S)-2-Phenyl-l- 
carboxamido- 
ethylamino 


1.07 


NA 


(4- 

Chlorophenyi)methyla 
mino 


Isopropyl 


2-Amino-N2-{2- 
hydioxyethyl)-Nl- 
(hydroxyethyl)ethy 
lamino 


0.43 


NA 


(4- 

Sulfonamidophenyl)me 
thylamino 


Isopropyl 


2- 

Aminoethy lamino 


9 


NA 


(4. 

Fluorophenyl)methyla 
mino 


2-Oxo-3-butyl 


Dietfaanolamino 


11 


NA 


(4- 

Chlorophcnyl)methyla 
mino 


2-Oxo-3-butyl 


Diethanolamino 


37 


NA 


(4- 

Chlorophenyl)methyia 
mino 


Isopropyl 


2- 

Anunoethylamino 


0.35 


0.1 


(4. 

Chlorophenyi)methyla 


Isopropyl 


3- 

Aminopropylamino 


1.0 


NA 


(4- 

Chlorophenyl)methyla 
mino 


Isopropyl 


c 
J- 

Aminopentylamino 




NA 


(4- 

Cblorophenyl)methyla 
mino 


Isopropyl 


2-Amino-2-mcthyl- 
ethy lamino 


0.05 


0.1 


(4- 

Chlorophenyl)metbyla 
mino 


Isopropyl 


(SH+)-i- 

(Hydroxymethyl)pr 
opylamino 


0.17 


NA 


(4- 

Chlorophenyi)methyla 


Isopropyl 


(RH-)-i- 
(Hydroxyracthyl)pr 


0.18 


NA 
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R/-X 


R2 


R3 


ICjo Oig/mL) 
enzyme 


Oig/mL) 
cells 


mino 




opylamino 






(4. 

Chlorophenyl)methyla 
mino 


Isopropyl 


(SH+M- 

^xiyuTDxyniciayi jci 
hyiamino 




NA 


(4- 

ChlorophenyOmediyla 


Isopiopyl 


(RH-)-l- 

^jiyoiuxyniciiiyi^ci 
hyiamino 


035 


NA 


(4- 

Chlorophenyl)methyla 
mino 


Isopropyl 


(SH+)-2- 
iiyaroxypropyianu 
no 


0.38 


NA 


(4- 

Chlorophenyl)methyla 
mino 


Isopropyl 


(RH-)-2- 
fiyaroxypropyiaiiu 
no 


0.43 


NA 


(4- 

Fluorophenyl)methyla 
mino 


Isopropyl 


2-Amino- 
propyiamino 


0.48 


NA 


(4- 

Fluorophenyl)mcthyIa 
mino 


Isopropyl 


(SH2- 

^P_i_ nil lull jifiir JtTifi 1 

1 eiranyaiDiuiauyi^ 
methylamino 


0.63 


NA 


(4- 

Fluorophcnyi)methyla 
mino 


Isopropyl 


(RK2- 
1 euonyaioiuiajayi^ 
methylamino 


0.58 


NA 


(4- 

mr/mti vt ^ TT1 P th v1 A 
r lUUrupuCtii jr i juvc uxj la 

mino 


Isopropyl 


2-Hydroxy-l- 
methylethylamino 


0.18 


NA 


(4- 

Fluorophenyl)methyla 
mino 


Isopropyl 


(S)-2-Hydroxy-2- 
methylethylamino 


0.22 


NA 


(4- 

Fluorophenyl)mcthyla 
mino 


Isopropyl 


(R)-2-Hydroxy-2- 
methylethylamino 


0.23 


>5 


(4- 

Fluorophenyl)methyia 
mino 


Isopropyl 


1- 

Hydroxymethylpro 
pylamino 


0.11 


2.4 



The inhibition of cell proliferation properties of the compounds of this invention are 
demonstrated by their ability to inhibit cell proliferation in the range of about 0.05 ^g/ml to 
100 fig/ml, preferably less than 0.5 ng/ml. 
5 Smular assays were performed using the following cell lines; P388 - mouse lymphoid 

neoplasm; L1210 - mouse lymphcytic leukemia; Caco2 human colon adenocarcinoma; MCF7 
human breast adenocarcinoma; PupVSMC rat neonatal aortic smooth muscle cells; Ovcar 
human ovarian Carcinoma; Panel human pancreatic adenocarcinoma; and HUVEC human 
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umbilical cord endothelial cells. The inhibitory activity of several compositions of this 
invention against one or more of the cell lines are reported in Tables 8 and 9 below. 

Tables 



IC,« (ng/ml)forIn 


hibition ofCellProl 


iferation 












P 


L 


Caco 


MCF 

7 


Panel 


OvC 
ar 


Pup 
VS 
MC 


HU 
VE 

C 


(4- 

me^oxypheny] 
Vmcthylamino 


Isopropyl 


Diethanolamino 


1.5 


2.5 


4.5 


8.0 


10.0 


n.o 


0.5 


3.0 


(4- 

phcnylphenyl)a 
mino 


Isopropyl 


Diethanolamino 


1.0 


4.0 


0.5 


4.0 


4.0 


7.0 


1.0 




(4- 

phenylphenyl)- 
methytamino 


Isopropyl 


Diethanolamino 


<1.0 


1.0 


3.5 


1.0 


1.3 


2.0 






(4. 

methoxyphenyl 
)-methylamino 


Isopropyl 


MoTphoiino 


>5 








5.5 


4.0 






3- 

phenoxyphenyl 
.3- 

benzyloxyphen 
vl 


isopropyl 


Diethanolamino 


1.5 






2.0 


2.5 


2.0 







5 



Table 9 







R, 


MRC-5 


PupVSMC 


(4-methoxyphenyl)mcthylamiiio 


Isopropyl 


Diethanolamino 


5 


0.4 


(4-Chlorophenyl)mcthylaini2io 


Isopropyl 


2-Aminoethylainino 


I 


0.1 


(4-ChlorophenyI)-methylamino 


Isopropyl 


2-Anuno-2- 
mediylethylaniino 


1 


0.1 


(4-Chlorophenyl)-methylainmo 


Isopropyl 


2-Ainino-Nl-(2- 
hydroxycthyl)ethylamin 

0 


1 


0.3 


{4-Chlorophenyl)-methylammo 


Isopropyl 


Diethanolamino 


3 


0.3 



MRC-5 = Human Fibroblast 
10 PupVSMC = Rat neonatal aortic smooth muscle cells 
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EXAMPLE 8 

Compoxmda of this invention was evaluated for effectiveness using the Murine 
Leukemia Model The Murine Leukemia Model is a standard model used in the evaluation of 
antitumor agents. CDFl mice were injected ip with L1210 cells (1x10^ cells/mouse). 
Twenty-four hours later, these mice were treated with various doses (ip) of compound 3 of 
Example 1 in saUne. The dosing regimen used in this study is outlined in Table 10, below. 
Mice were dosed with compound 3 daily or oh alternate days. Control mice received saline. 
After 7 days, dosing was suspended and survival monitored. 



Table 10 



Treatment 




N 


Median 
survival time 
Days 


T/CjcIOO 


Saline control 




7 


10 (9-13) 


100 












Compound 3 


0.5 mg/kg bid 


7 


11 (10-15) 


110 




l.Omg/kgbid 


7 


13(11-13) 


130 




2 mg/kg bid 


7 


12 (10-14) 


120 




4 rag/kg - days 
1,3,5.7 


7 


13 (10-15) 


130 




8 mg/kg - days 
1,3,5,7 


7 


13 (12-16) 


130 



The results indicate that rats administered compound 3 survived longer than the control rats. 
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EXAMPLE 9 

This example measured the effect of an acute local delivery of compound 3 of 
Example 1 in reducing neointima formation following balloon angioplasty in the rat carotid 
artery model. In this example, the left common carotid arteries of adult male rats (n=10 per 

5 experimental group) were surgically injured using a Fogarty arterial embolectomy catheter. 
Immediately after injury, the common carotid artery was bisected with a vascular clamp, 
thereby establishing an untreated and treated segment. A drug delivery catheter was then 
inserted into the distal half of the common carotid. After drug delivery, the catheter was 
removed and excess drug was washed out by removing the vascular clamp and re-establishing 

10 blood flow before closing the artery. The animals were allowed to recover for 14 days before 
harvesting the common carotid artery. The harvested tissue was sectioned and the neointimal 
area was digitized and measured with a computer planimetery system. For each animal, 15 
measurements were averaged for the untreated segment and 15 for the treated. {2-[(2- 
aminoethyl)amino]-9-( methylethyl)purin-6-yl} [(4-chlorophenyl)methyl]amine was 

15 administered at a dose of 5 mg/mL reducing the neointimal area about 90% in comparison to 
the 6% reduction of saline alone. 

The results of this Example are found in Figure 1. According to Figure 1, 
administering compound 3 of Example 1 to a damaged carotid artery reduced the neointimal 
area about 88% in comparison to the 6% reduction produced by the saline vehicle alone. 
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EXAMPLE 10 

IicB-a Kinase Assays: 

Compositions of this invention were assayed to detennine their IkB-c kinase 
inhibitory activity. The human umbilical vein endothelial cell line (HUVEC) used in these 

5 Studies was purchased from Clonetics (San Diego, CA) and was maintained in endothelial cell 
growth medium supplemented with 2% fetal bovine serum, lOng/ml human recombinant 
epidermal growth factor, 1 ^g/ml hydrocortisone, 50 ng/ml gentamicin, 50 ng/ml 
amphotericin B and 12 ^g/ml bovine brain extract at 37**C m a tissue culture incubator. All 
growth media and supplements were purchased from Clonetics (San Diego, CA). E. coli 

10 lipopolysaccharide (LPS) serotype 01 1 1 :B4 was purchased from Sigma (Saint Louis, Ml). AU 
other chemicals were of reagent grade. 

Preparation of cell Lvsate : Monolayers (75 cm^) of HUVEC ceUs were treated with LPS 
(100 ng/ml) for 5 minutes after which the cell media was rapidly removed and the monolayer 
washed three times with ice cold PBS. The cell layer was screed into 10 ml PBS and the 

15 ceUs pelleted by centrifugation (3000 rpm, 5 min, 4*'C). Cell lysate was prepared by 
incubating the cell pellet in 0.2 ml lysis buffer (20mM HEPES, pH7,3, 50mM NaCl, lOmM 
MgCls, ImM EDTA, ImM EGTA, ImM sodium orthovanadate, lOmM p-glycerophospate, 
ImM phenyhnethylsulfonylfiioride, ImM dithiothreitol, 0.5% Nonidet P-40 for 15 minutes at 
37**C for frequent vortexing. Cell debris was removed from the sample by 

20 microcentrifugation (10,000xg, 15 minutes, 4**C) and the supernatant was "precleared" by the 
addition of 100 ml of a suspension of sepharose 4B in lysis buffer and mixing gently for 1 
hour at 4'*C. The speharose 4B beads were removed by microcentrifugation and the 
supernatant aliquotted and stored at 80*'C. 
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Solid Phase iKB-a kinase assay : 1 ^g of GST- IicB-a, corresponding to full length IkB-u of 
human origin, (Santa Cruz Biotechnology,) was incubated with 20 jil of a 50% slurry of 
glutathione S sepharose 4B (Pharmacia) in reaction buffer (20mM HEPES, pH7.3, lOmM 
MgClj, 15mM p-glycerophosphate, O.SmM sodium orthovanadate, O.SmM EGTA) for 30 

5 minutes at room temperature. The GST- iKB-bead complex was the washed three times with 
0.5 ml of reaction buffer by resuspension and microcentrifugation. 10|ig of HUVEC cell 
lysate protein in lOOfxl of reaction buffer was then added to the GST- IicB-bead complex and 
the mixture incubated with gentle mixing at 4'*C for 1 hour. The bead complex was then 
washed three times with reaction buffer containing 0.2 M NaCl and once with reaction buffer 

10 alone. Finally the bead complex was resuspended in 20^1 of reaction buffer containing 5|iCi 
[y-^^P] ATP (>5000 ci/mmol. New England Nuclear Corp. Boston, MA) and incubated at room 
temperature for 15 minutes. The reaction was terminated by the addition of lO^il of SDS- 
PAGE sample buffer and boiled for 3 minutes before separation by SDS-PAGE (10-20% 
gradient Readygei, BioRad). Following electrophoresis the gel was fixed (50% methanol 

15 10% acetic acid) for 15 minutes, washed three times for 5 minutes each with distilled HjO and 
treated with 5% glycerol for 15 minutes before drying down and exposing to film for 
autoradiography (X-OMAT XAR-5 Kodak). 

In gel kinase assay : ItcB-a isozymes were assayed for activity using a modification of 
previously published methods (11, 19, 20). Briefly duplicate samples of the iKB-glutathione 
20 sepharose 4B bead complex were prepared as described above and were separated by 
electrophoresis through a 12% SDS-PAGE gel which had been polymerised in the presence of 
15 |ig/ml GST- iKB-a. Following electrophoresis the gel was washed gently twice for 30 
minutes each with 50mM Tris-HCI pH8.0, 5mM p-mercaptoethanol; 20% isopropanol to 
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remove SDS. Proteins were then denatured within the gel by incubation for 45 minutes in 
lOOml 50mM Tris-HCl pH8.0; 5mM P-mercaptoethanol; 0.04% Tween 40. The gel was then 
cut in half to separate the dupUcate samples, one half was incubated in 10 ml reaction buffer 
alone and the other in 10 ml reaction buffer containing lO^ig/ml of 2-diethanolamino-6{4- 
5 phenyl anilino)-9-isopropyl purine (compound 6 of Example 2) for 1 hour at room 
temperature which IO^Ci[y-" P]ATP was added and the incubations continued for a further 
hour at room temperature. The gels were then subjected to multiple 15 minute washes of 
100ml each 5% trichloroacetic acid containing 1% sodium pyrophosphate until 1 ml of wash 
solution gave close to background radioactivity. The gels were then dried down and exposed 

10 to file for autoradiograhy. 

P^aration of 2-diethanolamino-6-r4-phenvben 77ylaTninoV9-iRnpTopvl purine Epoxv activated 
Sepharose 6B Affinity Matrix. Freeze dried epoxy activated Sepharose 6B (Pharmacia LKB, 
Piscataway, NJ) was chosen for the coupling reaction due to its ability to form an ether bond 
between an hydroxyl-containing ligand and the epoxide group on the sepharose. The gel was 
15 swollen according to the manufacturer's instructions, (lOOmg) of compound 6 of Example 2 
was dissolved in 1ml coupling solution (1.2:1 v/v dimethylformamide : O.IN NaOH) and 
mixed with 0.5ml of swollen gel at pH 10-1 1 for 72 hours at room temperature with gentle 
agitation. Excess reactive groups were blocked with IM ethanolamine for 4 hours at 50*C 
and the gel slurry was poured into 1 ml syringe column. The resin was activated witii three 
20 alternating cycles of twenty column volumes each of pH 4.0 (O.IM acetate, 0.5M NaCl) and 
pH 8.0 (O.IM Tris-HCl, 0.5M NaCl) buffers followed by twenty column volumes of reaction 
buffer (20mM HEPES, pH7.3, lOmM MgClj, 15mM p-glycerophophate, 0.5mM sodium 
orthovanadate, 0.5mM EGTA). The column was stored at 4*'C in reaction buffer containing 
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0.5% sodium azide and regenerated prior to each use with alternating cycles of low and high 
pH as described above. 

Activated HUVEC cell lysate (500)ig protein in 1ml reaction buffer) was passed over 
the CVT-1545 sepharose matrix sequentially five times and the flow through was saved 

5 (unbound material). The matrix was then washed three times with Iml of reaction buffer 
(wash 1-3) then three times each with reaction buffer containing 0.5M NaCl (eluate 1-3). 
Aliquots (20^1 from 1ml) of each sample were assayed for their ability to phosphorylate at 
GST" iKB-sepharose bead complex and analyzed by SDS-PAGE as described above. 
Assay of affinity emiched iKB-a kinase .- The bulked 0.5 M NaCl eluates from the afiSnity 

10 matrix were used as the source of enzyme for development of an IicB-a kinase filter assay. 
Each reaction contained affinity enriched iKB-a kinase (l|ig protein), lOng GST IkB-u kinase 
and 0.5^Ci[y-^^P]ATP (>5000 Ci/mmol, New England Nuclear Corp, Boston, MA) in 20^1 
reaction buffer. The reaction was incubated for 15 minutes at room temperature and was 
terminated by the addition of 2^1 0.5M EDTA. Reaction mixtures were blotted onto 

15 phosphocellulose disks (Gibco BRL Life Technologies, Gaithersburg, MD) and the filters 
washed three times with 0.1 5M phosphoric acid with gentle shaking for 15 minutes (up to ten 
filters were washed with 300 ml of 0.15M phosphoric acid.) Following a third wash the filters 
were air dried, added to scintillation fluid and assayed by liquid scintillation spectrometry, 
Electrophoretic Mobility Shift Assay : Nuclear extracts were prepared ustag a high-salt buffer 

20 extraction procedure. 10 pmol of double stranded NF-kB consenses oligonucleotide (5'- 
AGTTGAGGGGACTTTCCCAGGC-3') )Promega) was 5' end labeled with 5fiCi [y-"P]ATP 
(>5000 Ci/mmol, New England Nuclear Corp, Boston, MA) by incubaton with T4 
polynucleotide kinase for 1 hr at 37**C. Unincorporated nucleotides were removed by pasing 
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the reaction mixture over 1ml Sephadex G-5-spin coliram. Binding assays were perfonned at 
room temperature for 1 hr and consisted of lO^g nuclear extract protein, l|ig salmon spenn 
DNA, and 5x10^ cpm of "P labeled consensus of oligonucleotide in the presence and absence 
of fifty fold unlabeled oligonucleotide. DNA-protein complexes were resolved by 8% non 
5 denaturing polyacrylamide gel electrophoresis, the gels were dried onto filter paper and 
visualized by autoradiography. 



Table 11 

Enzyme Activity of Selected Representatives of this Invention 





R2 


R3 


IC50(jiM) 
enzyme 


4-phenylbenzylamino 


Isopropyl 


Diethanolamino 


1.1 


4-phenylbenzylamino 


Isopropyl 


Diethylamino 


>2.4 


4-phenylbenzylamino 


Isopropyl 


Ethanolamino 


2.5 


4-bromoanilino 


Isopropyl 


Diethanolamino 


14 


4-(3-methoxphenyl) 
benzylamino 


Isopropyl 


Diethanolamino 


>10 


4-(4-methoxphenyl) 
benzylamino 


Isopropyl 


Diethanolamino 


11 


3-(4-nitrilophenyl) 
anilino 


Isopropyl 


Diethanolamino 


12 


4-thiomethoxyanilino 


Isopropyl 


Diethanolamino 


12.4 


4-(2-pyridinyl) 
benzylamino 


Isopropyl 


Diethanolamino 


4.5 
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What we claim is: 

1 . A 2,6,9-trisubstituted purine composition of matter having the following formula: 



wherein R, is halogen or RVX wherein X = NH, O, S, S{0^, 

R\ is alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl, and 
alkynyl, each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, 
aralkyl, heteroarylalkyl, alkenyl, and alkynyl, are optionally substituted with from 1 to 3 

10 substituents independently selected from the group consisting of halo, aryl, CF3, heteroaryl, 
heterocyclyl, SR'\ S{0)R'\ SO,R'\ SO,NR^^", SO^NR^'^COR^*, SO^NR^^CONR^^Il", 
SO^NR^'CO^R^', NR'°R^, NR^^COR^*, NR^°COjR", NR^^CONR^°R", N(R^^C(NR^^NHR", 
^fR^°S02R'^ 0R'^ OCONR'^", 0C0NR^S02R'\ OCONR'^", CN, CO^R'^, CONR^^U". 
CONR'^SOjR" and COR''*; 

15 R2 is a hydrogen or hydrocarbon selected from the group alkyl, heterocyclyl, aryl, 

heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl, each having one to 20 carbon atoms, 




(D 



5 
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which alkyl, heterocyclyl, aryl. heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl,are 
optionally substituted with from 1 to 3 substituents independently selected from the group 
consisting of halo, aryl, heteroaryl, heterocyclyl, SR^ S(0)R^', SO^R'*, SO^NR^", 
S02NR^^C0R^^ SO^NR^'^CONR^'ll", SO,NR^mR'*, NR^°R" NR^COR^^ NR^CO^R", 
NR^^CONR^^^, N(R^^C(NR^°)NHR", NR^'SO^R'*, OR^ OCONR^*»R", OCONR^SO,R", 
OCONR'^", CN. COjR'^ CONR^**R", CONR^SO^R" and COR^**; 

R3 is a halogen, hydroxyl, thio, alkoxy, alkylthio, alkyl, -NR4R5 or a component 
having the formula: 



10 where m=l-3, n=l-3, o=l ,3, y=carbonyl, -NR4R5, hydroxyl, thiol, alkoxy, alkylthiol; 

R4 and R5 are each independently hydrogen, OR20, NR20R23, or a hydrocarbon selected 
from the group including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, 
alkenyl,and alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, 
aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with 

15 from 1 to 3 substituents independently selected from the group consisting of halo, aryl, 



heteroaryl, heterocyclyl, SR^ S{0)K'\ S0^'\ SO,NR'*»R", SO^NR^COR", 

S02NR^'C0NR'^'^ S0,NR^°C02R'\ NR^", NR^^COR'', NR^'^CO^R'*, NR^**CONR'°R^, 
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N(R^')C(NR^«)NHR", NR^'SO.R^', 0R'», OCONR'"R". OCONR^SO^*'. OCONR^'R^', CN, 
COjR'', CONR'°R", CONR"SO,R" and COR**; with the proviso that when Y is caibonyl, 
Y and R'4 together may be a single oxygen atom, R," and R^" together may be a single 
oxygen atom. R*'" and R5"' may together be a single oxygen atom, and wherein when R, is 2- 
hydroxyethylamino and R, is methyl, R,'-X is not amino, 3-methyl-2-butenylamino. 
benzylamino, or m-hydroxybenzylamino, when R, is not 2-hydroxyethylamino, when R^ is 
isopropyl, R,'-X is not benzylamino, m-hydroxybenzylamino, or 3-methylbutylamino, when 
R3 is 2-hydroxyethylamino and Rj is 2-hydroxyethyl, R,'-X is not benzylamino and when R, 
is selected from the group consisting of 2-methyl-2-hydroxypropylamino, and 2- 
dimethylaminoethylamino, and when R^ is methyl, then R,'-X is not benzylamino; 

R"is a member selected from the group consisting of H, C,.i5 alkyl, C2.,j alkenyl, C^j 
alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, heterocyclyl, aryl, 
and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 
halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl amide, CN, alkyl, CF,, 
aryl, and heteroaryl; 

R*' is a member selected from the group consisting of C,.,j alkyl, Cj.,, alkenyl, Cj. 
,5 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, aryl, heterocyclyl, 
and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 
the group of halo, heterocyclyl, aryl. heteroaryl, CF3. CN, 0R^°, SR». N(R^:, S(0)R". 
SO,R", SO,m%. SO,NR^»COR«. SO,NR»CO,R«. SO,NR"C0N(R^„ N(R»), 
NR^COR". NR^CO,R«. NR"CON(R^'»),. NR^CCNR^-ONHR", COR'». CO,R", CON(R^% 
CONR^'SO^R". NR"SO,R", SO,NR^'CO,R^, OR^ OCONR»SO,R", OC(0)R^ 
C(0)0CH20C(0)R", and 0C0N(R^2, and each optional heteroaryl, aryl, and heterocyclyl 
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substituent is optionally substituted with halo, alkyl, CF3, amino, mono- or di- alkylamino, 
alkyl or aryl or heteroaryl amide, NCOR", NR^SOjR'', COR'^ CO^R^ C0N(R^2, 
NR'**C0N(R'^2, OC(0)R'^ 0C(0)N(R'**)2, SR'^ S(0)R", SOjR", S0jN(R^2, CN, or OR'**; 

R^ is a member selected from the group consisting of C,.,5 alkyl, C2.15 alkenyl, C^.,, 
5 alkynyl, heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, alkynyl, heterocyclyl, aryl, 
and heteroaryl are optionally substituted with 1 to 3 substituents independently selected from 
halo, alkyl, mono- or dialkylamino, alkyl or aiyl or heteroaryl amide, CN, O-Cj^ alkyl, CF3, 
aryl, and heteroaryl; and 

R" isR-'orH. 

10 2, A 2,6,9-trisubstituted purine composition of claim 1 wherein: 

R\ is a alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, hetcroarylalkyl, alkenyl,and alkynyl, 
each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 
hetcroarylalkyl, alkenyl,and alkynyl,are optionally substituted with from 1 to 3 substituents 
independently selected from the group consisting of halo, CF3, aryl, heteroaryl, heterocyclyl, 

15 R". SR'°, S(0)R'\ SO2R'', SO^NR'^R'', NR'^", NR'°COR'\ NR^CO^R'^ NR'°CONR'**R", 
NR^'SO^R'*, OR'', CN, CO.R'^ CONR'^'\ and COR'*^; 

Rj is a hydrogen or hydrocarbon selected from the group substituted alkyl, heterocyclyl, 
aryl, heteroaryl, aralkyl, hetcroarylalkyl, alkenyl,and alkynyl, each having one to 20 carbon 
atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, hetcroarylalkyl, alkenyl,and 

20 alkynyl,are optionally substituted with from 1 to 3 substituents independently selected from 
the group consisting of halo, aryl, heteroaryl, heterocyclyl, R", SR'**, S(0)R'^ SOjR", 
SOjNR'^^l", NR'°R'\ NR^'^COR'', NR'^^CO^R'*, NR'°CONR'°R", NR''S02R'\ OR'°, CN, 
CO^R^ CONR'^R", and COR'^ 
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and Rj are each independently hydrogen, ORjo, NR20R23, or a hydrocarbon selected fiom 
the group including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroarylalkyl, 
alkenyl,and alkynyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, 
aryl, heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with 
5 from 1 to 3 substituents independently selected from the group consisting of halo, aryl, 
heteroaryl, heterocyclyl, R", SR^ S(0)R^\ SO,R^\ SO,NR^^^ NR^**R", NR^**COR", 
NR^*>CO,R'», NR^^CONR^^R", NR^^SO^R'^ 6R'\ CN, CO^R^", CONR^^, and COR^**; 

R^° is a member selected from the group consisting of H, C^galkyl, C2.8 alkenyl, C2. 
,5 heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, heterocyclyl, aryl, and heteroaryl 
10 are optionally substituted with 1 to 3 substituents independently selected from halo, alkyl, 
mono- or dialkylamino, alkyl or aryl or heteroaryl amide, CN, alkyl, CF3, aryl, and 

heteroaryl; 

R^* is a member selected from the group consisting of C,.8 alkyl, C2.8 alkenyl, 
heterocyclyl, aryl, and heteroaryl, which alkyl, alkenyl, aryl, heterocyclyl, and heteroaryl are 

15 optionally substituted with 1 to 3 substituents independently selected from the group of halo, 
heterocyclyl, aryl, heteroaryl, CF3, CN, 0R'\ SR^ NCR^^)^, S(0)R'\ SO,R'\ SO,r!(^'X 
SO^NR^^COR", SO,m}'CO,R'\ SO^NR^^CONCR^^^, NR^'COR", NR^^CO^R^, 

NR^°C0N(R^°)2, NR^^C(NR^°)NHR", COR^ CO^R'^, C0N(R^°)2, CONR^^SO^R", 
NR'^SO^R^, SOjNR^'^CO^R", 0R'\ OCONR'^^SO^R", OC(0)R'^ C(0)0CH20C(0)R'°. and 

20 0C0N(R^'*)2, and each optional heteroaryl, aryl, and heterocyclyl substituent is optionally 
substituted with halo, alkyl, CF3, amino, mono- or di- alkylamino, alkyl or aryl or heteroaryl 
amide, NCOR", NR^°S02R'^ COR^°, CO,R'\ m}'COm'% OC(0)R^ 

0C(0)N(R'°)2, SR-^ S(0)R", SO2R'', S02N{R^2> CN, or OR'^ and 
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is a member selected from the group consisting of C,., alkyl. Q.,alkenyl, heterocyclyl, 
aiyl. and heteroaryl, which alkyl, alkenyl, heterocyclyl, aryl, and heteroaryl are optionally 
substituted with 1 to 3 substituents independentiy selected &om halo, alkyl, mono- or 
dialkylamino, alkyl or aryl or heteroaryl amide, CN, alkyl, CF„ aryl, and heteroaryl. 
5 3. A 2,6,9-trisubstituted purine composition ofclaiml wherein: 

R', is alkyl. heterocyclyl. aryl. heteroaryl, aralkyl, heteroarylalkyl, alkenyl,and alkynyl. 
each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 
heteroarylalkyl, alkenyl,and alkynyl,are optionally substituted with from 1 to 3 substituents 
independently selected from the group consisting of halo, CF„ aryl heteroaryl, heterocyclyl, 
10 R", SR» S(0)R^ SO,R^'. SO,NR^»R". NR»R". NRWR^', NR»C0^^', NR'»S0,R», 
OR". CN, COjR". CONR^'R", and COR"; 

Rj is a hydrogen or hydrocarbon selected from the group including alkyl. heterocyclyl, 
and aryl, each having one to 10 carbon atoms, which alkyl. heterocyclyl, aryl.are optionally 
substituted with from 1 to 3 substituents independently selected from the group consisting of 
,5 halo, aryl. heteroaryl, heterocyclyl. R^, SR». S(0)R", SO,R-. SO,NR"R-, m^R-, 
NR"COR^', NR^^CG^R^', NR"S0,R", OR", CN, CO,R". CONR^"R», and COR"; 

R, and Rj are each independently hydrogen, OR^o, NR«,Rj3, or a hydrocarbon selected 
from the group including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl.and 
alkynyl. each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl. heteroaryl. 
20 aralkyl, alkenyl.and alkynyl.are optionally substituted with from 1 to 3 substituents 
independently selected from the group consisting of halo, aryl, heteroaryl, heterocyclyl, R", 
SR", S(0)R^', SO,R^ SO,NR"R". NR"R'^, NR"COR». NR"CO^^ NR"SO,R^ OR". 
CN, COjR", CONR"R'', and COR"; 
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R^** is a member selected from the group consisting of H, C,.8alkyl, aryl, and heteroaryl, 
which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl 
amide, CN, alkyl, CF^; 
5 R" is a member selected from the group consisting of C,.8 alkyl, aryl, and heteroaryl, 
which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 2 substituents 
independently selected from the group of halo, CF3. CN, 0R'\ SR'\ ^(R'X S(0)R^, SO^R", 
SO^NCR^')^, NR^'CO,R^, NR^°CON(R^^„ COR'^ CO^R^ C0N(R'^2, NR'^SO^R^, OR'*'; and 
R" is a member selected from the group consisting of C,,8 alkyl, aryl, and heteroaryl, 
10 which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl or heteroaryl 
amide, CN, O-Cj^ alkyl, CF3, aryl, and heteroaryl 

4. A 2,6,9-trisubstituted purine composition of claim 1 wherein: 
R', is a alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, heteroaiylalkyl, alkenyl,and alkynyl, 
15 each having one to 20 carbon atoms, which alkyl, heterocyclyl, aryl, heteroaryl, aralkyl, 
heteroarylalkyl, alkenyl,and alkynyl,are optionally witti from 1 to 2 substituents 
independently selected from the group consisting of halo, CF3,, aryl, R", SR'^ S(0)R'*, 
S02R'^ SO^NR^'R" , NR-^'\ NR'°COR'\ NR''C02R'\ NR'°S02R'\ 0R'\ CN, CO^K'^ and 
CONR'*^"; 

20 R2 is a hydrogen or hydrocarbon selected from the group alkyl, heterocyclyl, and aryl, 
each having one to 10 carbon atoms , which alkyl, heterocyclyl, aryl, are optionally 
substituted with from I to 2 substituents independently selected from the group consisting of 
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halo, aryl. heteroaryl, heterocyclyl. R", SR», S(0)R", SO^". SO,NR^". NR^'R", 

NR^'COR", NR'oCOjR", NR^SO^", 0R~, CN. CO,R^ CONR^", and COR~; 

R, and Rj are each indq)endently hydrogen, or a hydrocarbon selected from the group 

including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and alkynyl, each having 
5 one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and 

alkynyl,are optionally substituted with from 1 to 2 substituents independently selected from 

the group consisting of halo, aryl, R^, SR» S(0)R^ SO^^', SO,NR^«R», NR^'ll". 

NR»COR'', NR^'COjR". NR^SO^R", OR^ CN. C0^^», and CONR^"; 

R" is a member selected from the group consisting of H, C,.,alkyl, aryl, and 
10 heteroaryl, which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 

independently selected fitjm halo, alkyl, mono- or dialkylamino, alkyl or aiyl or heteroaryl 

amide, CN, 0-C,^ alkyl, CF,; 

R" is a member selected from the group consisting of C,.8 alkyl, aryl, and 
heteroaryl. which alkyl, aryl, and heteroaryl are optionaUy substituted with 1 to 2 substituents 
15 independently selected from the group of halo, CF3, CN, 0R», SR^«. N(R«^„ S(0)R", SOjR'^, 
SO,N(R^^. NR^'CO^". NR^«CON(R^'^,. COR^. CO.R'", COm'\ NR^'SO.R", 0R»; and 
R" is a member selected from the group consisting of C,^ alkyl, aryl, and 
heteroaryl, which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independentty selected from halo, alkyl, mono- or dialkylamino, alkyl or aiyl or heteroaryl 
20 amide, CN, O-C,^ alkyl, CFj, aryl, and heteroaryl. 

5. The 2,6,9-trisubstituted purine composition of claim 1 wherein X=NH. 

6. The 2,6,9-trisubstituted purine composition of claim 1 wherein R, is a component 
having the formula: 
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where m=l-3, n=l-3, o=l,3, y=caibonyl, -NR^R,, hydroxyl, thiol, alkoxy, alkylthiol with the 
provisos that when Y is carbonyl, Y and R'4 together may be a single oxygen atom, R," and 
R," may together be a single oxygen atom, R4"' and R,"' may together be a single oxygen 
S atom; and 

R, and Rj are each independently hydrogen, or a hydrocarbon selected from the group 
including alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and alkynyl, each having 
one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, alkenyl,and 
alkynyl,are optionally substituted with from 1 to 2 substituents independently selected from 
10 the group consisting of halo, aryl, R", SR^°, S(0)R^ SO,R", SO.NR^'^". NR^°R^, 
NR^^COR", NR'-CO^R^', NR^^SO^R^', OR", CN, CO,R", and C0NR'<»R". 

7. The 2,6,9-trisubstituted purine composition of claim 3 wherein R,' is selected 
from the group consisting of aralkyl and heteroarylalkyl. 

8. The 2,6,9-trisubstituted purine composition of claim 7 wherein R,' is selected 
15 fiom the group consisting of aralkyl, unsubstituted pyridylalkyl and substituted pyridylalkyl 

and wherein R, is selected from the group consisting of lower alkyl, substituted lower alkyl, 
and alkyl cycloalkyl. 
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9. A 2,6,9-trisubstituted purine composition of claim 5 wherein: 

R', is an aryl, heteroaryl, heterocyclyl, aralkyl, hetcroarylalkyl, each having one to 20 
carbon atoms, which aryl, heteroaryl, heterocyclyl. aralkyl, hetcroarylalkyl, are optionaUy 
substituted with from 1 to 2 substituents independently selected from the group consisting of 
halo, CF3. aryl, R'^ SR», S(0)R^ SO^^ SO,NR^"'R". NR»R". NR^COR", NR»COJEl^ 
NR^SOjR", OR'", CN, CO.R^", and CONR^R""; 

Rj is a hydrogen or hydrocarbon selected from the group substituted Iowct alkyl, 
substituted alkyl, cycloalkyl. substituted cycloalkyl each having one to 10 carbon atoms 
wherein substitution includes optional substitution with from 1 to 2 substituents 
independently selected from the group consisting of halo, R", SR'^ S(0)R", SOjR", NR^", 
OR'",andCN; 

R^ and R5 are each independently hydrogen, or a hydrocarbon selected from the group 
including alkyl, acyl, heterocyclyl. aryl, heteroaryl, aralkyl, alkenyl,and alkynyl. each having 
one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl. alkenyl.and 
alkynyl.are optionally substituted with from 1 to 2 substihients independently selected from 
the group consisting of halo, aryl. SR^, NR'«R". NR»COR", NR^'CO^R^', NR^-'SO.R''. 

0R'°, CN, COjR'", and CONR'^R"; 

R** is a member selected from the group consisting of H, C,.8alkyl, which alkyl is 
optionally substituted with 1 to 2 substituents independently selected from halo, alkyl, mono- 
or dialkylamino, alkyl or CN, 0-C,^ alkyl, CF,; 

R" is a member selected from the group consisting of C,4 alkyl, which alkyl is 
optionally substituted witii 1 to 2 substittients independently selected from tiie group of halo, 
CFj, CN, 0R'», SR^, N(R''>)j; and 
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is a member selected from the group consisting of CijOlkyl, aryl, heteroaiyl 
which alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents 
independently selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl, CN, 0-C,^s 
alkyl, CF,. 

5 10, The 2,6,9-trisubstituted purine composition of claim 3 wherein R,' is selected 

from the group consisting of aiyl, heterocyclyl, heteroaryl, substituted heteroaryl, and 
substituted aryl. 

11. The 2,6,9-trisubstituted purine composition of claim 3 wherein R,* is selected 
from the group consisting of aryl, unsubstituted pyridyl, substituted pyridyl, and substituted 

10 aryl, and Rj is selected from the group consisting of alkyl, substituted alkyl 

12. The 2,6,9-trisubstituted purine composition of claim 2 wherein R3 is -NR4R5 
wherein R4 and R5 are each selected from the group consisting of hydrogen, alkyl, 
heterocyclyl, acyl, aryl, heteroaryl, aralkyl, heteroaralkyl, alkyl alkenyl, alkyl alkynyl, each 
having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, heteroaryl, aralkyl, 

15 heteroarylalkyl.are optionally substituted with from 1 to 3 substituents independently selected 
from the group consisting of halo, aryl, heteroaryl,heterocyclyl, R^^ SR^^ S(0)R^^ SOjR", 
SOjNR^^", NR^^", NR^**COR'\ NR'^^CO^R'*, NR^'CONR'^^l", NR^°S02R'^ OR^^ CN, 
CO2R'', CONR^'R'', and COR^o- 

13. A 2,6,9-trisubstituted purine composition of claim 1 2 wherein: 

20 R*, is an aryl, substituted aryl, each having 6 carbon atoms wherein substitution includes 
optional substitution with from 1 to 2 substituents independently selected from the group 
consisting of halo, CF3, aryl, R", NR^°R^, NR^'COR^', OR^, CN; 
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R2 is a hydrogen or hydrocarbon selected from the group substituted lower alkyl, 
cycloalkyl, substituted cycloalkyl each having one to 6 carbon atoms wherein substitution 
includes optional substitution with from 1 to 2 substituents independently selected from the 
group consisting of halo, R", NR'^^, 0R'°; 
5 R^ and R5 are each independently hydrogen, or a hydrocarbon selected from the group 
includmg alkyl, and heterocyclyl wherein each hydrocarbon has from 1 to 12 carbon atoms, 
which alkyl, and heterocyclyl are optionally substituted with from 1 to 2 substituents 
independently selected from the group consisting of halo, R", SR^°, OR^** ,NR^°R", CN, 
CO^^andCONR'**R"; 
10 R^** is a member selected from the group consisting of H, C,.8alkyl; 

R** is a member selected from the group consisting of €,.3 alkyl, which alkyl is optionally 
substituted with 1 to 2 substituents independently selected from the group of halo, CF3, CN, 
OR^ SR^N(R'^2;and 

R" is a member selected frx)m the group consisting of Cj.jalkyl, aiyl, heteroaryl which 
15 alkyl, aryl, and heteroaryl are optionally substituted with 1 to 3 substituents indq)endently 
selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl, CN, O-C^,^ alkyl, CF3. 
14. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

R', is an aryl, substituted aryl, each having 6 carbon atoms wherein substitution includes 
optional substitution with from 1 to 2 substituents independently selected from the group 
20 consisting of halo, CF3, R", 0R^°, CN; 
Rj is isopropyl; 

R4 and R5 are each independently hydrogen, or a hydrocarbon selected from the group 
including alkyl, and heterocyclyl wherein each hydrocarbon has from 1 to 12 carbon atoms. 
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which alkyl, and heterocyclyl are optionally substituted with fiom 1 substituent 
independently selected from the group consisting of R*^, 0R^°, NR"R"; 
is a member selected from the group consisting of H, Ci.jalkyl; 

R" is a member selected from the group consisting of C,., alkyl; 

R" is a member selected from the group consisting of Ci.jalkyl, aryl, which alkyl, aryl, 
are optionally substituted with 1 substituent independently selected from halo, alkyl, mono- 
or dialkylamino, CN, CF3;and 

R'^isR^orH. 

15. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

R', is an aralkyl, substituted aralkyl, each having 6-8 carbon atoms wherein substitution 
includes optional substitution with from 1 to 2 substittients independently selected from the 
group consisting of halo, CF3, aryl. R", NR^*^^, NR^COR", 0R^°, CN; 

Rj is a hydrogen or hydrocarbon selected from the group substituted alkyl, cycloalkyl, 
substituted cycloalkyl each having one to 6 carbon atoms wherein substitution includes 
optional substimtion with fiom 1 substituent independently selected from the group 
consisting of halo, R", NR^'R", 0R'°; 

R4 and R, are each independently hydrogen, or a hydrocarbon selected from the group 
including alkyl and heterocyclyl wherein each hydrocarbon has from 1 to 12 carbon atoms, 
which alkyl and heterocyclyl are optionally substituted with from 1 to 2 substituents 
independently selected from the group consisting of halo, R^, SR^", OR^ ,NR^"R", CN, 
CO,R",andCONR''^^ 

R" is a member selected from the group consisting of H, C,.galkyl; 
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R" is a member selected from the group consisting of C,., alkyl, which alkyl is optionally 
substituted with 1 to 2 substituents independently selected from the group of halo, CF3, CN, 
OR'^ SR''',N(R^2;and 

R" is a member selected from the group consisting of C,.3alkyl, aiyl, heteroaryl which 
alkyl, aiyl, and heteroaryl are optionally substituted with 1 to 3 substituents independently 
selected from halo, alkyl, mono- or dialkylamino, alkyl or aryl, CN, O-C,^ alkyl, CF3. 

16. A 2,6,9-trisubstituted purine composition of claim 12 wherein: 

R', is -CHj-phenyl wherein the phenyl ring is optionally substituted with from 1 to 2 
substituents independently selected from the group consisting of halo, CF3, R", 0R^^ CN; 

R2 is isopropyl; 

R4 and R3 are each independently hydrogen, or a hydrocarbon selected from the group 
including alkyl, and heterocyclyl wherein each hydrocarbon has from 1 to 12 carbon atoms, 
which alkyl, and heterocyclyl are optionally substituted with from 1 to 2 substituents 
independently selected from the group consisting of R", OR^** , NR^^"; 

R^° is a member selected from the group consisting of H, Ci.jalkyl; 

R^^ is a member selected from the group consisting of C,.3 alkyl; 

R^ is a member selected from the group consisting of C^jalkyl, aryl, which alkyl, aryl, 
are optionally substituted with 1 substituent independently selected from halo, alkyl, mono- 
or dialkylamino, CN, CF3;and 
R^isR'* orH. 

17. The 2,6,9-trisubstituted purine composition of claim 12 wherein R/ is selected 
from the group consisting of aralkyl, substituted pyridylalkyl, and unsubstituted pyridylalkyl; 
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is selected from the group consisting of alkyl, which alkyl is optionally substituted 
with from 1 to 2 substituents independently selected Scorn the group consisting of halo, R", 
NR^*>R", OR''; 

R^ is a substituted alkyl having from 2 to 6 carbon atoms optionally substituted with 
5 from 1 to 3 substituents independently selected from the group consisting of R", OR^ , 
NR'*^"; 

R5 is selected from the group consisting of hydrogen, alkyl, acyl, heterocyclyl, aryl, 
heteroaryl, aralkyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, 
heteroaryl, aralkyl,are optionally substituted with from 1 to 2 substituents independently 
10 selected from the group consistmg of halo, aryl, R^^ SR^^ NR^^", NR^^COR^^ NR^*»CO,R^\ 
NR^^SOjR'*, OR'', CN, CO^R'^, and CONR^"; 

R^**is a member selected from the group consisting of H, C,.2 alkyl; 
R^' is a member selected from the group consisting of C,.3 alkyl; 
R" is a member selected from the group consisting of Cj.3 alkyl, aryl, which alkyl, 
15 aryl, are optionally substituted with 1 substituent independently selected from halo, alkyl, 
mono- or dialkylamino, CN, CF3; and 
R'MsR'* orH. 

18. The 2,6,9-trisubstituted purine composition of claim 12 wherein R,' is selected 
from tiie group consisting of aryl, substituted aryl, pyridyl, and substituted pyridyl; 
20 Ri is selected from the group consisting of alkyl, which alkyl is optionally substituted 

with from 1 to 2 substituents independently selected from the group consisting of halo, R", 
NR'^", OR'''; 
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R4 is a substituted alkyl having from 2 to 6 carbon atoms optionally substituted with 
from 1 to 3 substituents independently selected from the group consisting of R", OR^ , 
NR^*»R"; 

R5 is selected from the group consisting of hydrogen, alkyl, acyl, heterocyclyl, aryl, 
5 heteroaryl, aralkyl, each having one to 20 carbon atoms, which alkyl, acyl, heterocyclyl, aryl, 
heteroaryl, aralkyl,are optionally substituted with from 1 to 2 substituents independently 
selected from the group consisting of halo, aryl, R", SR'\ NR^^", NR'°COR'\ NR^^CO^R'^ 
NR'^^SO^R'*, 0R'^ CN, CO^R'", and CONR'^R"; 

R^**is a member selected from the group consisting of H, C1.2 alkyl; 
10 R^^ is a member selected from the group consisting of C,., alkyl; 

R" is a member selected fit)m the group consisting of €,.3 alkyl, aryl, which alkyl, 
aryl, are optionally substituted with 1 substituent independently selected from halo, alkyl, 
mono- or dialkylamino, CN, CF3;and 

R^isR'* orH. 

15 19. The 2,6,9-trisubstituted purine composition of claim 1 2 wherein R, ' is selected 

from the group consisting of aralkyl, pyridylalkyl, and substituted pyridylalkyl; 

R2 is selected from the group consisting of alkyl, which alkyl is optionally substituted 
with from 1 to 2 substituents independently selected from the group consisting of halo, R^, 
andOR'°; 

20 R4 and R5 are each a substituted alkyl having from 2 to 6 carbon atoms optionally 

substituted with from 1 substituent independently selected from the group consisting of R", 
NR'*»R", and OR^; 

R^is a member selected from the group consisting of H, C,.2 alkyl; 
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R^' is a member selected from the group consisting of C,.3 alkyl; 
R"is a member selected from the group consisting of C,.3 alkyl; and 
R^isR'* orH. 

20. The 2,6,9-trisubstituted purine composition of claim 12 wherein R,* is CHj - 
5 aryl or CHj - substituted aryl, Rj is lower alkyl or substituted lower alkyl, and R4 and R, are 

each -CH2 CH2OH , -CHR'CHiOH, or -CH^ CHR'OH wherein R' is hydrogen or alkyl 
having from 1 to 6 carbon atoms. 

21. The 2,6,9-trisubstituted purine composition of claim 12 wherein Rj' is CHj- 
Aryl or CH^-substituted aryl, R^ is lower alkyl, and = H, and R5 is -CH^CH^NH^, 

10 CHR'CHjNHj, -CHjCHR^NH, wherein R* is hydrogen or alkyl having from 1 to 6 carbon 
atoms. 

22. The 2,6,9-trisubstituted purine composition of claim 21 wherein R2 is 
isopropyl. 

23. The 2,6,9-trisubstituted purine composition of claim 12 wherein R,' is CHj- 
15 Aryl or CHj-substituted aryl, R^ is lower alkyl, and R4 = -CH2CH2OH Rj is CH2CH2NH2, or - 

CHR'CH2NH2, or - CHjCHR'NHj wherein R' is hydrogen or alkyl having from 1 to 6 carbon 
atoms. 

24. The 2,6,9-trisubstituted purine composition of claim 23 wherein Rj is 
isopropyl. 

20 25. The 2,6,9-trisubstituted purine composition of claim 20 wherein R2 is 

isopropyl. 

26. The 2,6,9-trisubstituted purine composition of claim 12 wherein R/ is selected 
from the group consisting of aryl, substituted aryl, pyridyl, and substituted pyridyl, Rj is 
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selected from the group consisting of lower alkyl, substituted lower alkyl, and alkyl 
cycloalkyl, and R4 and R5 are each a substituted lower alkyl having from 2 to 6 carbon atoms. 

27. The 2,6,9-trisubstituted purine composition of claim 12 wherein R,' is aryl or 
substituted aryl, is lower alkyl, or substituted lower alkyl, and R 4 and R 5 are each 
CH2CH2OH , "CHR'CHzOH. or -CH^CHR'OH wherein R' is hydrogen or alkyl having from 
1 to 6 carbon atoms. 

28. The 2,6,9-trisubstituted purine composition of claim 27 wherein Rj is 
isopropyl. 

29. The 2,6,9-trisubstituted purine composition of claim 12 wherein R/ is benzyl 
substituted with a halogen, alkoxy, phenyl, pyridyl or nitro group, R^ is isopropyl, and R 4 and 
R5 are each -CH^CHjOH. 

30. The 2,6,9-trisubstuted purine composition of claim 12 wherein R/ is benzyl 
substituted with a halogen, alkoxy, phenyl, pyridyl or nitro group, Rj is isopropyl, R4 = H, and 
R^^CHjCH^NHj. 

31. The 2,6,9-trisubstuted purine composition of claim 12 wherein R,* is benzyl 
substituted with a halogen, alkoxy, C,., alkyl. CF,, phenyl, pyridyl or nitro group, R, is 
isopropyl, R4 - H, and R5 = CH^CHR'NHj wherein R* is hydrogen or alkyl having from 1 to 6 
carbon atoms. 

32. The 2,6,9-trisubstuted purine composition of claim 12 wherein R,' is benzyl 
substituted with a halogen, alkoxy, C,., alkyl, CF3, phenyl, pyridyl or nitro group, R^ is 
isopropyl, R4 = H, and R5 = CH^CR'R'NHj wherem R' is/hydrogen or alkyl having from 1 to 
6 carbon atoms. 
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33. The 2,6»9-trisubstuted purine composition of claim 1 selected from the groiq) 
consisting of 2-{(2-hydroxyethyl)[9-{metiiyletbyW{[4. 

(trifluoromethyl)phenyl]methyl}aniino)purin-2-yl]amino}ethan-l-ol, {((2S)oxolan-2- 
yl)methyl](6-{[(4-fluorophenyl)methyl]amino}-9-(methylethyl)purin-2-yl)amine, 
[((2R)oxolan-2-yl)methyl](6-{[(4-fluoiophenyl)methyl]anuno}-9-{metiiylethyl)puiin-2- 
yl)amine, (2-aminoethyl)(6-{[3,5-dichlorophenyl)methyl]amino}-9-{methylethyl)purin-2- 
yl)amine, (2-aminoethyl)[6-({[4-chloro-3-(trifluoromethyl)phenyl]methyl}aniino)-9- 
(methylethyl)purin-2-yl]amine. [-[(6-{[(4-chlorophenyl)methyI]amino}-9-(methylethyl)purin- 
2-yl)amino]-3-methylbutanamide, (2-amino-2-methylpropyi)(6-{[(4- 
chlorophenyl)methyl]amino} -9-(methylethyl)purin-2-yl)amine, 3-(2-[bis(2- 
hydroxyethyl)amino]-6-{[4-chlorophenyl)methyl]amino}purin.9-yl)butan-2-one, 
2-[(6-{[(4-cmorophenyl)methyl]amino}-9-(methylethyl)purin.2-yl)amino]-3-methylbutan-l- 
ol^ 4-[({2-((2-aminoethyl)amino]-9-(methyletiiyl)purin-6- 
yl}amino)methyl]benzenesuifonamide, 2-[(2-hydroxyethyl)(6-{[(4- 
methoxyphenyl)raethyl]amino}-9-(methylethyl)purin-2-yl)amino]ethan-l-ol, 2-((2- 
hydroxyethyl) {9-( methylethyl)-6-[(4-phenylphenyl)amino]purin-2-yl} amino)ethan- 1 -ol, 
{2-[(2-amino-2-propyl)amino]-9-(methylethyl)purin-^-yl}[(4-hlorophenyl)methyl3anm 
{24(2-aminoethyl)amino]-9<methylethyl)puiin-6-yl}[(4-chlorophaiyl)methyl]amine, 
{2-[(2-aminopropyl)amino]-9-( methylethyl)piirin-6-yl} [(4-chlorophenyl)methyl]amine and 
2-[(2-aminoethyl)(6- {[(4<Woiophenyl)methyl]amino} -9-(methylethyl)purin-2- 

yl)amino]eflian-l-ol. 

34. The 2,6,9-trisubstituted purine composition of claim 12 wherein Ri' is phenyl 
substituted with a halogen, alkoxy, phenyl, pryidyl or nitro group, Rj is isopropyl, and R^ and 



wo 00/44750 PCTAJSOO/01407 

93 

R, are each -CHjCH,OH. 

35. The 2,6,9-trisubstituted purine composition of claim 12 wherein R,' is 
biphenyhnethyl, is isopiopyl, and R, and R, are eadi -CHjCHjOH. 

36. The 2,6,9-trisubstituted purine conqjosition of claim 12 wherein R,' is selected 
fix>m the group consisting of3-methylthiophenyl, A-meOiylthiophenyl, 4-phenylbenzyl, 4- 
methoxybenzyl, 4-biphenyl, 3-methoxybenzyl, 4-(2-thienyl)benzyl, 4-(4. 
methyl)phenylbenzyl, 4-(4-trifluoromethyl)phenylbenzyl, 4-(4-nitrilo)phenylbenzyl, 4-(2- 
pyridinyl)benzyl, piperonyl, 3-methoxbenzyl, 4-chlorobenzyl, and 4-nitK)benzyl, R^ is 
isopropyl, and R, and Rj are both CHzCHiOH. 

3 7. The 2,6,9-trisubstituted purine composition of claim 36 whwein R, ' is selected 
from the group of compounds consisting of 4-methoxybenzyl, 4-phenylbenzyl, 4- 
methoxybenzyl, 4-biphenyl, 3-methoxybenzyl, 4-(2-thienyl)benzyl, 4^4- 
methyl)phenylbenzyl, 4-(4.tiifluoromethyl)phenylbenzyl, 4-(4-nitrilo)phenylbenzyl, 4-(2- 
pyridinyl)benzyl, piperonyl, 3-thiomethoxphenyl, 4-thiomethoxyphenyl and 4-bromophenyl. 

38. A cationic salt of the composition of claim 1 . 

39. An acid addition salt of the composition of claim 1. 

40. A method for inhibiting cell proliferation in mammals comprising 
administering a therapeutically effective amount of the composition of claim 1 to tiie 
mammal. 

41. The raetiiod of claim 40 wherein tiie therapeutically effective amount ranges 
from about 0.001 to about 100 mg/kg weight of the mammal. 

42. The method of claim 40 wherein the composition is administered to a mammal 
suffering fiT)m a cell proliferation disorder selected ftom tiie group consisting of rheumatoid 
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arthritis, lupus, type I diabetes, multiple sclerosis, cancer, restenosis following ballon 
angioplasty or atherectomy, restenosis following vascular modifying surgical procedures, host 
graft disease, and gout. 

43 . The method of claim 42 wherein the cell proliferation disorder is restenosis. 
5 44. The method of claim 42 wherein the cell proliferation is disorder cancer, 

45. The method of claim 42 wherein the cell proliferation disorder is polycystic 
kidney disease. 

46. The method of claim 42 wherein the mammal is a human. 

47. A pharmaceutical composition of matter comprising the composition of claim 
10 1 and one or more pharmaceutical excipients. 

48. An antifungal agent useful for treating fungal infections in humans, and 
animals comprising the composition of claim 1. 

49. The method of claim 42 wherein the cell proliferation disorder is selected 
from the group consisting of lymphoyd neoplasm, cancer of the colon, breast cancer, 

15 ovarian cancer, pancreatic cancer, and cancers derived from endothelial cells. 
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